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ACCOUNT OF THE OPERATIONS 



CAHftlBB ON FOR ACCOUFbllHJNC 



A TRIGONOMETRICAL SURVEY. 



Read before the ROYAL SOCIETY, Juiy 3, 1800. 



INTRODUCTION. 

Having interspersed in the following Paper, with as much 
attention to brevity as the subject admits, every intelligence 
relating to the Trigonometrical Survey, I tliink it unnecessary 
to swell the bulk of the communication, by giving a long pre- 
fatory account of its progress since the year 1796. 

The contents of the work now meeting the public eye, are 
important and numerous : I have divided it into sections. The 
first contains the calculations of the sides of the principal and 
secondary triangles extended over the country in 1797, 1798, 
and 1799 ; together with an account of the measurement of a 
new base line on Sedgcmoor, and a short historical narrative of 
each year's operation. The second section contains the computed 
latitudes and longitudes of those places, on the western coast, 
intersected in 1795 and J796, and also such others, since de- 
termined, as lie conveniently situated to the newly-observed 
meridians. This section also contains the directions of those 
meridians; one on Black Down, in Dorsetsiiire; another on But- 
terton Hill, in DevonsMre ; and another on St. Agnes Beacon, 
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in Cornwall. Among the contents are likewise to be numbered 
the bearings, distances, &c. of the stations and intersected objects, 
from the parallels and meridians 

The third and last section contains the triangles which have 
been carried over E^sex, the western part of Kent, and portions 
of the counties joining the former, Suflblk and Hertfordshire. 
It is with satisfaction I am enabled to state, that Mr. Gardner, 
the chief Draftsman, with his assistants, has almost completed 
the Survey of this extensive tract, which, no doubt, like the map 
of Kent, will be given to the public : the materials for these 
different surveys are ample, and will be found in this section, 
which concludes with the altitudes of the stations and mean 
refractions. 

Before I had advanced far in my work, I entertained Ideas of 
condensing all the data in my possession, and distributing them 
in it ; but, when I found my paper would, in that case, be too 
lai^e for the Philosophical Transactions, I desisted, contenting 
myself with presenting little more than a moiety: it is even now, 
of inconvenient magnitude, but I could not, with propriety, still 
farther abridge it, for I have, in several instances/ Rejected im- 
^rtant matten I shall, therefore, take an early opportunity of 
oon^piling a fourth account, in which will be given the latitudes 
and longitudes of those places, in Essex, Kent, &c. found in the 
last section. 

It is right, I should observe that, knowing from experience, 
how liable surveyors are to mistake the names of places, and 
also, how utterly impracticable it is to detect errors, till the 
interiors of the great triangles have been Jilled up, I have been 
cautious to give only the distances of such objects as could not 
be easily mistaken. I do nolf mean to insinuate that, among 
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the great number now published, instances may not be found 
of misnomers, or even wrong bearings; but I rely witli great 
confidence on tlieir general accuracy, and particularly on those 
constituting the surveys of Essex and the northern shore of the 
Tliames,asthewlioleofthemhave been pcr^f/ by Mr. Gardner. 
Indeed this is to be understood as holding good throughout the 
last section, in which are 375 triangles. In our former accounts 
of this survey, we were jiarticularly guarded in not intermixing 
their contents with distances determined from numerous doubtful 
intersections ; and experience lias hitherto not detected above 
three or four errors arising from wrong bearings or misnomers. 
Previously, indeed, to the compilation of them, a great part of 
the objects in Sussex, Hampshire, and the Isle of Wight, were 
veritied by Mr. Gardner, in process of an extensive survey, car- 
ried on by the order, and performed for the service, of the Board 
of Ordnance. This gentleman will also have it in his power to 
detect any errors, if sucli exist, in the names of places to the 
westward; as the Master General has been pleased to issue his 
directions for the survey of Devonshire, and as much of Somer- 
setshire and Conivvall as will square the work. 

I have mentioned, in the body of the account, that the Presi- 
dent and Council of the Royal Society, were pleased to accede 
to the request made by the Honorable Board of Ordnance, to en- 
trust to my care, the circular instrument used by the late Major 
General Roy, in his well known operation. It has already been 
found highly useful, and will shortly prove to be still more so, 
as one theodoHte will be employed in carrying the above orders 
of Marquis Cornwallis into effect, while the other is used 
in carrying a meridional line through the country : an under- 
taking begun, and partly executed. 
B 
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Before I close this Inf7oduction» I am to announce, that Mr. 
Isaac Dalby^ na longer able to endans the fatigues incident to 
the service, has retired from it; and.it would be ia matter of 
injustice, if I were not to 4cknowle%e the extent df his services, 
hisi unremitted labour, and attention. But,, whilst I lament the 
loss of a man so perfectly calculated to assist ihe inithis aiduous 
updertaking^ I d^ve every consolattpn froni a knowledge, found- 
ed on experience, of the talents and abilities of Mr. Simon Wool* 
CQT, his successor. 
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1. Particulars relating to the Operations of the Tear 1797. 

I > . . . . . -■ . 

The principal object jnoposed to be accomjdished this year, 
was the determination of the directions of meridians at proper 
stations, in order to afibrd the necessary data ioc computing the 
latitudes and kmgitudes of places intersected in the surveys of 
1795 and 1796. . . ; 

. From errors which are the result of computations made on 
the supposition of the earth^s surface bdng a plane, it is expe- 
dient that nelv directicHis of meridiam should be observed, when 
the operations are extended^ in eastern or westeirn directions,over 
spaces, of sixty miles from fixed meridians. The distb^ioe froni 
Dover to the Land's End being lipWards of 300 mUes^ it becomes 
necessary, on this principle, that four directions^ of meridians 
f&hould be observed ; vrlMch>.¥lidi that of Greenwich, amouhfs to 
^ve,; dividing this space^ into six! neaiiy equal parts% \'"- 

Whatever be the stations farther to the «virestward> y^hich offet 
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themselves as fit places for these observations, Dunnose in the 
Isle of Wight presents itself as highly eligible, not only because 
it is removed the necessary distance from tlie meridian of 
Greenwich, but also because it commands a most extensive 
view of the western coast : therefore, as the direction of the m&» 
ridian was observed on this station in 1793, (see Philosophical 
Transactions for 1795, p. 5 17-) it became necessary to fix on 
three places only. 

In the selection of these stations, it was our wish to have 
found such as should lie nearly in the same parallel, each inter- 
mediate one being visible from those east and west of it ; by which 
means, the differences of latitude between their respective paraU 
lels would be accurately determined. 

When the party was at Dmmose, in the year X793, a hill at a 
very considerable distance, in a direction very nearly west, was 
seen just rising out of the horizon. It then occurred to us that 
this spot would, at some future period, be a very proper one for 
a station whereon a new direction of the meridian might be ob- 
served. Experience, in the Survey of 1795, led us to believe 
this hill was actually Black Down in Dorsetshire; therefore it was 
determined tliat our operations should commence at that station, 
and the event verified the truth of our suppositions. 

The party took the field early in April, as observations on the 
Pole Star, fortlie pur]xjae in question, are made with superior 
advantage at this season of the year, because the star comes to 
its greatest elongations from the meridian at those times, whetf. 
the sun produces little tremor in the air, by whicli means, the 
staft' to which the Pule Star is referred, in good weather, is easily 
perceived. , ' » 

As the high land in the vicinity of Teignmoutb>^ii;Bevonshu]e, 
Bs 
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cuts off all view of the soiitlieni extremity of Dartmoor from 
Black Down, the necessary alternative was, tlie firing of liglits 
on some remote station, communicating with Butterton. Rippin 
Tor was quickly discovered to be the most proper spot ; and that 
eminence would, in every point of view, be a most eligible one 
for a new direction of the meridian, if the hills in the middle of 
the moor were not considerably higher. It was, therefore, 
chosen only with a view of being subservient to the purpose of 
finding the latitude of Butterton. 

In making observations on the Pole Star, the same precautions 
were taken to ensure accuracy, as were observed at Dunnose and 
Beachy Head in the year 1793 ; (see Phil. Trans, for 1795, p. 
460.) I shall, therefore, not enumerate them, but content 
myself with observing, that no pains were spared in this per- 
formance. 

From Black Down, the party removed to Butterton ; at which 
place but few obsei-vations were made, tlie weather being either 
tempestuous or hazy, during the greatest part of the time we 
were at that station : they were, however, made imdcr favour- 
able circumstances, in other respects, and are therefore likely 
to afford accurate results. 

As in the case of Rippin Tor, with respect to Black Down, so 
Hensbarrow, In Cornwall, was selected as the sijot for connect- 
ing St. Agnes Beacon with the station on Butterton; for these 
latter are not visible from each other, the high land about St. 
Austle,onthe northern part of which is situated Hens or Hengist 
barraw, being higher and intermediate. The staff to which the 
lights and star were referred, was placed on a hill called Hem- 
raerdon Ball, a secondary station in the series of 1 795. 

On the isUof May, ebe party proceeded to St. Agnes Beacon; at 
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which |)!aGethex>bservation8 were completed on the 8th. Th6 
staflTlbf 6i9fiil€f€t)ng^the (^>servaticms made on the Pole Star with 
those ftttdd on^ the' lights fired at Hetisbatlrow, was placed near 
Peranzabulo; wliich spot is laid down in the plan, PL XX VH. 

A^er these directions of meridians were determined, we pro- 
ceeded with the survey, and from St. Agnes Beacon repaired to 
Trevose Head^, a iMt)montory on the northern coast of Comwatt. 
The ascent from the sea to the station on this lieadland being 
very gradiKd and unobstructed, we took the opportunity of find- 
ing its ahitude by means of tiie transit instrument. The levelling 
was begun on the goth of May, and finished the following day ; 
from which operation, it was found that the height of the station 
above low water-mark was 374,2 feet; which is, probably, within 
six inches of the truth. This base of altitude, will afford the 
means of computing the heights of the stations in the north 
of Devon, and also of verifying those in the western part of 
CbmwalL (See Phil. Trans, for 1797, p. 471.) ' 

• In giviifg an account of this and similar articles, it is ttiy 
Inietitioti merely to ^et forth the order in which the diffeKni 
part* of the survey have been p»fbrmed. It would be tMt>U*i 
and perhaps/ unnec^ary^ to assign the reasons for the choice 
hf each ktation. Itt kht^ present instance, howevw, it may 
not be improp^ fo observe, that a station c^led Bladt 
Dowrii nesit Lydford, was selected for the pui7X)se of cari^ng 
diatancefs into the north of Devon, by means taf the side formed 
by *hat stS*k)n and Carniton Hill, The difficulty of running 
tt)[) tbfe ierie* of-triiirijBjtes from the Wefet,( and it might have been 
ika ftdded) towards ^the north, ) is inentk>n^d in the- aeiJMint of 
^^97 • 'A tract of ctountry exi^ in Comwall^ possessing tl^ soine 
characteristic features with Dartmoor, and has thr&Wii to our 
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way equal embarrassments. The station called Carraton Hill, is 
situated on its southern eKtrraiity^ from \^hich no- part of the 
north of Cornwall can be seen : it, therdforei became expedient 
toiexeet a staff on the top of the rwj^ged hill Browrt Willy, (a 
^x)t not accessible to the instrument,) and afterwards to content 
ourselves with suweying round it. This resolution became the 
more necessary, as by means of it, the triangles in the west of 
Devon will be hereafter ccHinected with those in the north of 
Cornwall, in a shorter and more direct way than frcxn the sides 
in the more southern country. In order, therefore, to observe 
the staff erected on tliis station, the instrument was taken a se^ 
cond time to Bodmin Down. The station named Cadon Barrow, 
near Camelford, aivi those on St. Stephen's Down, near Laun- 
cestjcxn, were also visited ; at which time it was judged expedient 
to, discontinue the operations in Devonshire. 

In proceeding along the southern coast, in the years 1795 and 
1796, with a single chainof triangles, we acted in conformity with 
9ur instructions. It was, in ipany points of view^ the most eli- 
git^etnodeof proceeding; and particularly in that whiqh regarded 
an early determination of the latitudes jand longitudeiS of the 
gce^it head-lands in the channel, and also of the Scilly Isle^/ 

Wb^n the operations . above spoker^of .^re Qdmplet^, and 
those instriitotions carried into* full execution, (ample materia]^ 
bdng provided for ascertaining the situations of every remarjkable 
point on the English side of the channel,) the want of ;a spot 
in the southern part of Comwa}!, (or the measurement of >a base, 
was felt and i^^gretted; we. wer^ therefore, unwilling <to 
introduce. errors, if any should exists from the sides in Comws^l, 
into the north of. Devon: our operations were consequently 
discontinued. > 
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Frotn^JDevoh^ir? we>pixx}eed^ tb the eastward, for the pur- 
pose of carryingf roili a second series^ of triangles* Thiese' were 
necessarily 'intended! fo originate fft^ side ^^ich connects 
the station on Beacon. Hill, neanr Amesbury, with thai on Win«^ 
greenHai^aear Shaftesbury. : .( 

In. the month. of July, the obsarvations were completed at 
the station on the Mendip. Hills, after which the instrument was 
t^c^ lo;Qradley KaanQi; Dundryi'Beacon, near 'Bristol; Lans- 
d6wn^ and F^ley Down; the station on Lansdown being choisen 
ratha^.foi: )a secondary than a prindpal place ci observation 

From Bradley KnoU, to which place the instrument was 
carried from Farley 'Down, we proceeded to Westbury Down, 
and from thence to Beacon Hill, near Amesbury ; because it was 
necessary that a new point on the range near Marlborough, 
commonly. nam&d St. Ann's Hills, should be observed. The 
statioi^ formerily chosen at the eastern extremity of this range,, 
and observed in 1794, (see PM. Trans. 1795, p. 471.) was this 
year found to be useless,, as the high land, on thesatne range, 
prevented it from being seen at Lansdown : two others vveie,^ 
th^refor^ selected to the westward of the former, and observed 
from Beacon Hill ; one for the purpose of connecting with Lans^ 
down, and a station near Symmoixl's Hall", in Gloucestershire; and: 
the Other with* Inkpin Beacon. The particular circumstances of 
t^fs rang^ both ad to situation and height, have thrown great im^ 
pediments m the way of the: survey, and are the meansiofcuttihg' 
qS^ in a considerate degree, the connection betweenrthe soutSaism! 
triangles .tod those* which have beeii since carried on in the: 
midland of the kingdom. From/ Amesbury the party proceeded! 
tBt Inkpltt' Beapoii^ near , Hungiferford^ where, die /operatiomu 
tenQiofttedn '".-••.= f? •• , :/! r -•: r-r ....^ku 
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The stations chosen and observed this year, but not visited 
with the instrument, were Monymoor, near Penhow ; the moun- 
tain Twyrabawlin, near Newport ; and Scilly Point, in Glamor- 
ganshire. These stations in South Wales will connect with three 
in Somersetshire, also selected this season ; one on Bleak Down, 
which is situated on the western extremity of the Mendip range ; 
a second on Brent Beacon ; and a third on the Ouantock Hills. 

Subsequent to the operations on Salisbury Plain, enquiries 
had been often made after a spot on which a third base might 
be measured. Experience had almost convinced us that, if Sedge- 
moor were excepted, the southern part of England did not con- 
tain one of sufficient extent for a base of three miles. Aware, 
therefore, of the imperfect state in which our work must rest, 
without a fresh base, Mr. Dalby and myself passed over into 
South Wales, and examined the extensive level between the new 
Passage House and Cardigan. After, however, a very diligent 
search, we could not find any spot, four miles in length, suffici- 
ently unobstructed. The advantages which the situation itself 
holds out, are so great, that we should not have scrupled to dis- 
pense with a desideratum, heretofore required, of the base being 
one continued line. So much, however, is this flat cut up with 
rhynes and ditches, that we were not able to find any point 
from which two right lines might be measured, and so inclined 
to each other as to afford, by means of an including angle, a third 
side of five miles in length : necessity, therefore, compelled us 
to think of measuring a base on Sedgemoor, which we immedi- 
ately examined. That which relates to this situation, will be found 
in an ensuing article : it is now only necessary to observe, that 
we concluded the operations of 1797, after the practicability of 
measuring a base upon it had been decided in the affirmative. 
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ART. If. Angles taken in the Tear 1797. 

At Black Down. 

Between 

Dunnose and Abbotsbury staff • • • 

Rippin Tor and Abbotsbury staff ... 

Pilsden and Abbotsbury staff • • 

Pole star and Abbotsbury staff, April ij, morning 

18, morning 

1 9, morning • 

19, afternoon • 

20, morning 
20> afternoon 

At Butterlon. 

Hemmerdon Ball and Rippin Tor • - • 

Hemmerdon Ball and Hensbarrow . . « 

Pole star and staff on Hemmerdon Ball» May 6, afternoon « 

7> morning « 
7, afternoon • 

On St. Agnes Beacon. 

Hensbarrow and Trevose Head - - - 

Hensbarrow and Peranzabnlo staff ... 

Pole star and Peranzabulo staff. May 20, afternoon • 

21, afternoon 

22, morning • 

22, afternoon 

23, morning • 

At Trevose Head. 

St. Agnes Beacon and Hensbarrow - • 65 43 4.3,75 
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Dundry Beacon and Lansdown 

Lansdown and Parley Down 
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ART. lU. Parlimlars relating to the Operalhns of the Teijr I798. 

The object first attained this year, coa^isted in a trigpnpme- 
trical survey of the counties adjacent to the northe^iv ,8r^ 
southern shores of the Thames. ,'i 

In the last communication it will be soon, that the survey of 
Kent had been carried on from the sea-coast, till it reached the 
range which runs eastward from Wrotham through Holling- 
bouni, and there terminated. The country to the northward 
could not be surveyed, because the view from General Roy's 
station at Wrotham is almost entirely cut off, in that direction-. 
In order, therefore, to obtain a base for the purpose, when the 
party arrived at Wrotham, a new station was chosen, to the 
eastward of the former one. and the distance between them 
accurately measured; by which means, tc^ther with the included 
angle at the old station, and the distance of it from Sevemdroog 
Tower, on Shooter's Hill, a new distance was found, which be- 
came a base for the survey proposed. 

The chief draftsmen and surveyors belonging to the Drawingt 
room In the Tower, attended our operations in this county, and 
also those afterwards carried on in Essex. It was, indeed, for 
tlieir immediate service, that we renewed the survey in this 
quarter, as the Master-General had given directions to prepare 
amj^e materials for completing the map which meets the public 
eye with this article. ^ .l-vji:!: I .1 

The stations in Kent, besides that of .Wfotham, were 
Gravesend, Gad's Hill, and the Isle of Shcppey ; those in Essex 
Were Hadleigh, South End, and Prittlewell. Observations made 
from these places aiforded data for the proposed survey : after 
theywere completed, the small circular instrument supplied the 
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place of the great one, and was used, witii good eftect, in carry- 
ing on the subsequent operations in this quarter. 

In our Paper published in the Philosopliical Transactions for 
1795, an observation is made, of tlie necessity then existing for 
the measurement of a base on Salisbury Plain, in consequence of 
resolutions taken to inclose Sedgemoor : an act for whicli pur- 
pose was passed a few years ago, and partly carried into execu- 
tion in 1797. ^^ ^^'^ lime, however. King's Sedgemoor was only 
set out into parochial allotments, as exhibited in Plate XXVIII, 
accompanying this Account. The ditches, represented by lines on 
this plan, were generally ten feet broad, and five feet deep ; but the 
prmcipal and secondary -drains were mucli wider, tlie first being 
thirty, and the last twienty-five, feet in breadth. The subdivisions 
on the Moor, or the indivjduid allotments of it, were not traced 
out in the Somerton quarter, at this time, the task being deferred 
till the latter part of the following year. Tiie measurement, 
therefore, of this base, in an early part of the season, became 
necessary, because fewer obstacles were tlien expected to present 
themselves. 

As it appeared that many instances would probably occur, in 
which a chain of 50 feet in length woidd be useful, if not abso- 
hitely necessary, one was provided by Mr. Ramsden, in the 
winter ; its make and form being precisely similar to tliose of 
the larger cliains, used in the measurement of our former bases. 
Such a chain did, indeed, prove highly serviceable in the subse- 
quent operation ; as tiie handles of the 1 00-feet chain would 
very often have had their places in ditches, or been so situated 
on their banks, as to leave imperfect means of correctly placing 
the register heads under the handles, 

The apparatus for. tlie measurement, consisting of the tressels 
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belon^ng to the Royal Society, pickets, iron heads, and a new 
set of cotters, were sent to Somerton, after Mr. Gardner had 
been furnished with the means of proceeding witli the survey 
before spoken of. 

The measurement was begun in July, and finished in August', 
in the course of which, very little interruption arose from any 
inclemency of weather. It is unnecessary to enter minutely into 
a description of the difficulties which arose from the frequent 
intervention of ditches ; let it suffice to observe, that, possessed 
of the 50-feet cliain, these were rendered less material tlian they 
would otherwise have been. 

When we arrived at that point which ends with the i J4th 
chain, an offset was taken, and 19 chains measured, in a direc- 
tion perfectly parallel to that of the base, at the extremity of 
which we returned into the base itself, and continued the mea- 
surement. This interruption proceeded from an accidental and 
unforeseen circumstance ; a great ditch having been excavated 
in a direction coincident with that of the base, while the mea- 
surement was going on at the upper end of it. This, however, 
cannot be the means of introducing any sensible inaccuracy; 
for, to proceed in this matter correctly, when it became neces- 
sary to take an offset, a silver wire was let fall from the register 
head, liaving a plumaiet, under the point of which a small dot 
was made, on a stake driven firmly into the ground. The great 
theodolite was then placed over the stake, and tbe instrument 
accurately adjusted over the dot. A diaphragm, whose aperture 
was \ an inch, was then put over the object-glass of the transit 
telescope, which was afterwards directed towards the staff at 
Lugshorn Corner, and then moved round, till it exactly made a 
right angle with the base. The telescope being sufficiently 
D 
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depressed, ^ peg was driyen into the gnound, with its centre 
neai'ly under tlife cross v/ires ; after which, a pin. was moved tm 
the swface of the p^ as directed by. a person looking through 
the telescope, till it came to that point at which^it bisected the 
angle formed by th0 cboss Wires. The measurement was then 
oaiji^ on, in.ihis new direction, a space of 19 chains, at the end 
ofrJivhichj the same, operations were repeated, and the old direct 
tioHipuil^ued. : It does not seem probable, that an error amounting 
tft more<tlmn^*^ .of an inch, ican have resulted from this.pn^t 

King's Sedgemoor being sufficiently level, the base was 
me^vired horizontally.; an advantageous > circumstance ; but, 
frojiiitbt^r&)ft tGOfXur^ of the soil, die. pickets could not be driven 
9ato; tj^ ground so firmly as t6 be without some small degree 
of, motion, i(i c^se.a person stood close to them. Therefore^ 
those who attended the handles of the chains, either used long 
stools, or pkc«d tfagmselves so as to divide the pressure arising 
from the wdghtsof their bodies equally on each side of the pickets. 
The disturbances to which the register-heads were liable, did 
not discover themselves till a mile of the ba&e had been mea-' 
sured ; and, although it became probable that small errors only* 
had resulted from the want of those precautions we afterwards^ 
feikwedr yet we considered what we had done as erroneous, 
and. recommenced' the measurement, with the advantage of 
experience. At present^ I shall content myself with observing,, 
that due attention was paid to all necessary minutiae in this^ 
itiea^^urement, ajadl refer those who are desirous of being more 
particularly informed, to the Philosophical Transactions for 
17^5>.^^ the. mode of proceeding on the present occasion tifafik 
perfectly simikr to that on Hounslow Heath. ' ": ' ' 



Trigonometrical Survey. « t -' 

After the conclusion of this operation, we proceeded to select 
such stations ih the neighbourhood of the base, as might afford 
metos of connecting it with the triangles carried on in the prece- 
ding year. ' The two chosen for this purpose, were Diindori Beacon, 
and a spot near the village of Moor Lynch ; both nearer to their 
respective ends of the base than we wished to have found them ; 
yet, as small rods of only an inch in diameter were placed on 
those stations, Svhen they were observed from Diindon *Beaicort ^^ 

and Moor Lynch, and the same erected at the ends of the base, . 

• . -.*.'..» 

when they were observed from those stations, ft becomes pro- 
bable' that very trifling errors resulted from this proceeding. 

The station at Ash Beacon was visited subsequent to these 
just spoken of,^ and afterwards that on the Mendip Hills, for the . 
puipqse of taking the angle between Moor Lynch and Dundon 
Beacon. The . operations of 1798 then terminataed with %dili* .. 
g(s*it-search after some spot in Cornwall, for a base of only two 
or three miles in length : this search, however, was fruitless, as 
in fact we had reason to imagine it would prove to b6; btir Ve 
were not willing to relinquish the hope, that a piece of ground 
might be discovered proper for so confined a ^ur^se. i X^ig > 
omtrary, however, being the case, the party returned to London 
in October. 

' ' '^ ': ART. IV. Angles taken in the Tear All q&. . , 
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Between ^ , ^ Mean* 

Severndroog Tower and Wrotham - - ^* 39 *« Tj'. 

Severndroog Tower and Langdon Hill • • 95 53 S^ 



Langdon Hill and Hadleigh 



Halstow and Hadleigh 



Gad's Hill and Gravesend 
Gravesend and Hadleigh • 

Hadleigh and Sheppey 

Gravesend and centre ofUayleigh Tower 
Shcppey and Rayleigh Tower 



• ■ 



At HacUeigb, 



Sheppcjr and South End 
Sheppey and Halstow 
Gravesend and Halstotr- 
Langdon Hill iuid GraTCseod 



53 S6 1 
S9'«5 \S9 

54 «.»5J 

34 3> 49.5 1 

57.5 J 



Halstow and Gad's HUl 

• 

Severndroog Tower and Hadleigh • 


«9.7S M9 
zo,j J 

31 38 «9.75 \,, 

«30*fS0 \co-. 
$1,5 JJ^'^J 


Isle of Sbeppey. 


. 


Gad's Hill and Halstow 
Halstow and Hadleigh 

Langdon Hill and Hadleigh 

Langdon Ifill and Rayleigh . . 


18 18 i.s 1 

3 \ i 
3.5 J 

3> «8 *3 1 

«4»5 >*4.«5 
»S J 
\6 z6 30 

*7 446 , 


• 

At Halstow. 


- - 



24 18 zi,*5 1 



107 49 5,25 

S.«5 
99 18 4 

. . ; . .7.5 
III zo 14 


} 

* 


5.*$ 

6 


. 95 46 57 






38 43 39 




« 


49 »3 33.5 
41 46 3Z 




T ■ *• * 


43 »» 5« 







2 vi 



Trigonometrical Survey. 43 
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Gravesend and Severndroog Tower • • 

Langdon Hill and Sheppey ... 
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ART. V. Particulars relating to the Operations of the Tear 1 799. 

I have shewn, in the preceding articles, that sufficient mate- 
rials are np^v in my possession, for calculating the latitudes and 
longitudes of those places whose bearings and distances from 
given stations are found in the Account of 1 797. I have alsa 
pointed out the direction which the survey has subsequently 
taken ; and givep a shprt account of the measurement of a new 
base in Sonaersetshirei ITie operations of i "jqq now remain to 
be.^p9ken<9f<.. - ^ 
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In very early stages of the work, I had frequent opportunities 
of observing, that eminent advantages would accrue to the ser- 
vice, were the survey prosecuted on a more extensive scale. 
The consideration of a grand instrument being laid up in the 
apartments of the Royal Society, suggested the propriety of ob- 
taining it ; therefore, when my appointment to my present situa- 
tion gave me the means of effecting former ideas, I lost no time 
in applying to the President and Council, for the loan of their 
large theodolite, the excellence of which had been incontestibly 
demonstrated by the late Major General Roy. The distinguished 
services which the Royal Society have rendered this branch of 
the public service, leave it almost unnecessary for me to observe 
how readily they granted my request. The instrument was, 
accordingly, put into the hands of Mr. Ramsden, early in the 
month of January, for the purpose of being examined, and also 
of having new microscopes fixed to it ; the former ones bdng 
much inferior, in construction, to those attached to the instru- 
ment belonging to Government. 

To carry on so extensive a survey as that which is now the 
subject of this Paper, much consideration is necessary. I have 
endeavoured to give it the best effect, both as to design, and 
celerity of execution. What degree of success has attended my 
endeavours, the public, in possession of this Paper, can readily 
determine. In the present stage of the survey, I have been 
sufficiently impressed with just ideas, as to the importance of 
the task, and isesponsibility of my situation. The difficulties 
which start up, in prosecuting a rsurvey of this kind, become more 
numerous as it becomes more extensive. In the earliest part 
of it, when few objects only were in view, speedy execution 
followed the design; but, circumstances now require eveiy 
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exertion^ as the triangles are branched out into several parts of 
4he kingdom. 

- Were the length of a degree of the meridian, in these latitudes, 
accurately known, the. most eligible method of carrying on the 
survey would be, thiat of working between any two determined 
jMtrallels of latitude, till the space between them was completed. 
•Jif et this mode would manifestly be subject to some slight inno- 
vations^ from the necessity of measuring bases in certain stages 
of the work : it would be right, however, to adopt the principle 
for general practice. Under this idea, it would have been proper 
to have commenced theoperationsof this year in Somersetshire, 
and to have carried on the triangles from the neighbourhood of 
the new base into the north of Devon. 

It is mentioned in one of the former Accounts, that a zenith 
sector was formerly bespoken of Mr. Ramsden, by his Grace the 
Duke of Richmond, for the purpose of aiding the design of 
measuring the length of a degree of latitude in this country. 
The pressure of other business caused Mr. Ramsden to lay 
aside this instrumait, after he had considerably advanced in 
its construction. The real necessity, however, for our being sup- 
plied with an instrument of this description being made known 
to him, he resolved to take it in hand again, and complete it. 
Relying on the: strength of his* assurances to this effect, I deter- 
mined to relinquish the intention of proceeding to the westward ; 
and resolved to commence this year's operations, with running 
up a series of tnangles along the meridian of Blenheim. As it is 
pmbable my next communication will contain the r^ult of this 
interesting part rof the survey, I shall now confine myself to 
flfuch particulars as relate to the subject under consideration. 
^. In a formd: article, I have observed, that the chief Draftsman, 

MDCCC. £ 
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Mr. Gardner, has been furnished with materials for sunreying 
the northern shore of the Thames, and the north of Kent : these 
proved ample, as the map, thence compiled, will sufficiently de- 
monstrate. As the Master-G«ieral issued directions, at this 
time, to survey Essex, and parts ofthe adjoining counties, in the 
same manner, and for the same purpose, as Kent has been, I was 
obliged to suspend, for a short time, njy intention of proceeding 
with the measurement of a meridicmal degree, and to devise 
the best means for carrying his Lordship's instructions into 
execution. 

For this purpose, therefore, before any stations were chosen 
in Essex, the county was very minutely examined ; when it ap^ 
peared, that insuperable difficulties would occur, if the survey 
were prosecuted with the large theodolite only. The range 
commencing at Havering Bower, and running to Gallywidc 
Common, cuts off a regular communication between the stations 
subsequently chosen in* the southern and northern parts of 
Essex. The difficulty resulting from this circumstance, was 
made still greater, from tlie want of success in our endeavours 
to find one spot on this range, proper for a station. The eastern 
part was, in some degree, found more favourable ; but it was dis- 
covered that, even here, the small instrument must frequency he 
used as a substitute for the large one. Under tjiese disadvan- 
tages, the survey commenced in March; the large theodolite 
being taken to a station on Hampstead Heath. 

The base chosen for carrying on the distances towards the 
nofth, was that constituted by Sevemdroc^ Tower on Shooter's 
HiU and the new station on Hampstead Heath ; which distance^ 
although it has no^ perhaps, been obtained so correctly as mkaj 
others, yet is determined with suffident accuracy for the matter 
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in hand. When tlie observations were made on Sevenidroog 
Tower, in the year 1787, the angle between Hanger Hill Tower 
and tlie cross on the dome of St. Paul's was taken ; this was now 
made use of, in order to get the angle between Hanger Hill 
Tower and Hampstead Heath : because the former station could 
not be discovered, on account of the wind blowing the thick and 
darkened atmosphere of London between the stations, when the 
iiutTLiment this year was carried to Sliooter's Hill. 

For the purpose of connecting the eastern and western tri- 
angles with each other, a station was chosen on Southweald 
Tower, accessible only to the small uistrument. Brentwood 
SjMfe was also found to be conveniently situated for carrying on 
the distances : this will be readily perceived by the plan. Lang- 
don Hill was also selected; whicli, with the former station at 
Gxavesend, were to become the means of connecting the tri- 
angles. A station on Eppiiig Forest was judged necessary ; 
but no spot could be found fit for general purjioses, the view 
towards the north being confined. One was, however, fixed on, 
called Highbeech, from which a high building near Berkham- 
stead was fouJid to be visible, by me;jjKs of which, the distances 
in the north of Essex could be verified, as tlie station on the 
top of it would connect with Bushy Heath, near Watford, and a 
point on the elevated range near Dunstable. 

From Hampst&td, the instrument and portable scaffold were 
carried to Langdon Hill, and from tlience to Triptree Heath, 
near Maiden ; from whence the party repaired to Highbeech, 
leaving the remainder of the county to be surveyed with the 
small circular instrument ; which seems to have been done with 
considerable accuracy. 

After the necessary observations were made at Highbeech, I 
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proceeded to Shotover Hill, in Oxfordshire; and, before May 
elapsed, had reconnoitred the country. As. the distance betweoi' 
Inkpin Hill and Highclere, appeared to be shorter than was ncH; 
cessary for a base on which the northerrt triangles were to rest, 
it became certain, that their sides would depend on the base oh' 
Hounslow Heath. The only means by which the series now pro- 
posed to be carried westwards, ( for the double purpose of forward- 
ing the sur\'ey, and also of finding a portion of the meridional 
arc,) could be properly connected with the triangles in the neigh- 
bourhood of Salisbury Plain, was the side just spoken of ; for the 
high land in the vicinity of Calne, intercepted the view of the 
stations on the Marlborough range, from White Horse HilL I^ti 
order, however, to mukt^ a connection, although impafec^ aii 
intermediate station was chosen on this high intercepting Jand. 

When the ground about Nettlebed was fonnerly exarnined 
by us, it appeared difficult to carry on the triangles from Bagshot 
Heath towards the northward ; because no spot could be found 
near the former, from which the Chiltem range could be seen* 
I now, therefore, departed from the usual practice of choosing 
stations on the ground, and selected Pen Church Tower ; by 
means of which, I found a connection might be made between 
the triangles carried round the Chiltem range, from White 
Horse Hill and Nuffield, with those in Hertfordshire. 

At Shotover Hill the party separated, each having its. instru- 
ment. I shall close this article, without entering nunutely into 
the reascxis which operated with me for the choice U>f all the 
stations selected this year. I shall content myself vrith aiamenH: 
ting the naniesof the staticHis visited and observed, uidmentkniDg 

that Shotover Hill and Cumner Hill, in Oxfordshire, were tetect- 
ed princiiKilly with a view of ascertaining the situatioiis of iJM 
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observatories at Oxford and Blenheim. The names of the stations 

. • • * - 

were,.Nu9ield, White Horse Hill^ a:nd Scufchamfly, in Berkshire. 
ShotPver Hill, Cumner Hijl, Whiteham Hill, Crouch Hill, and 
Epwell Hill, all in Oxfordshire. Those in GloucestCTshire were, 
Pen, Cleave, Broadway Beacon; and the Malvern Hills. The 
Lecky Hills, in Worcestershire. Corley and Nuneaton, in War- 
wickshire. Bardon Hill, Naseby Field and Barrow Hill, in 
Leicestershire. Arbury Hill, and Souldrop, in Northamptonshire. 
Quainton, Brill, Wendover, and Bow Brickhill, in Buckingham- 
ahire. Wobuni Park, and Lidlington, in Bedfordshire. Kins- 
worth, Lillyhoe, Berkhamstead, Tharfield, and Bushy Heath, 
in Hertfordshire. From the last mentioned station, the party 
returned to London, in October. 

Art. VI. Angles taken in the Tear 1799* 
On Hampstead Heath. 

Between o ^ ,/ Mean. 

Hanger Hill Tower and Stanmore - ^ S^ i^ ^5»75 li6'2c 

Highbfcech and Shooter's Hill . . 70 6 35,5 1 

Highbeech and St. Paul's, London - . 83 i 17,25 1 

Severndroog Tower on Shooter's HilU and Hanger Hill Tower 1 1 7 2 2 1 3 1 

r , At Langdon Hill. 

Qratesehd and -Severndroog Tower - - '53 47 25 

Centjre c^ RkyJcigh ^teeple and Gravesend - . ^ . - 122 a 46 . 

Statipn on Rayleigh Steeple and centre of the same - o o 27 

Station on Ruyleigh Steeple and Danbury Spire - 43 18 2 

Severndroog Tower and Frieming Steeple • . 95 25 o 

Jjfriei^ning'^Steeple and Station on'Rayleigli Steeple • 88 14 19 ' 

PrieiJhing^SWplc and Danbury Spire v^,r,^/. ,.•; _ 45. ?6. 17 . , ,. . . 

Setcrndrfog Tower and Brentwood Spire • • t . M; 26 39 t - 
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At Triptree Heath. 

between 

TlUiagham Stoepio and Station oo Rayldigh Staeple 

TUiVigbam St^op^ and Panbury Spire 
Station on Eayleigh Tovor and Langdon HiU 
Station on Raylcigh 'tomcr and Fricming Steeple 

At Higbbeecb. 

ftB^emdroog Tower and BlieiilwOod Spice 
Sererndroog Tovirer and Southweald 
Severndroog Tower and Hampstead 

Cross op the Dome of St. Taul's and Hampitead 
Berkhamstead Gazebo and Hampstead 

At Sbotover Hill. 

Nufield and White Hone HiU 
Scutchamfly Barrow and White Horse Hill 

Wkite Horse HiU and Whiteham Hill 



Wendover and Scutchamfly Barrow • • '^7 3^ 55 le6 

On fnitebam Hill. 

Shotom HiU and White Horse HUl 

Sbotover HiU and Cumntr HiU ... 



• » • 
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38.5 P '* 

On Cumntr Hill, 

WUteham HiU aii4 Sbotover HiU > . •993047 \.«, 

49.5 i^l 
SbotorerHUlandAtluoatheTopofthe V " - S9 '3 34 \.. 

Obiervatoir at Oxford -J ■■ 94 )* 
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On White Horse Hill. 

Betwtoi 

Naffield and Sbotorar Hill 

Nuffield and Brill 

Scutchamfl/ Barrow and Shotover Hill 
Whiteham Hill and Staff on Blenheim Observatory 

Brill and Stow on the Wold • . • 

Sisttoin near Calne and Inkpin 

Higkclere and Inkpin - - • " + * *'*5 \ , , ,5 
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M«an. 


35 3+ 
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67 
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125 



Highclere and Nuffield - - - ^3 7 

At Nuffield. 

Bfttshot Heath and Highclere - - 7^ 17 '6,5 ^ 

^7>7S 
i8>75 
»9'75 . 

Highclere and White Horse Hill • - S3 33 49*5 \ .q . 

49*75/^^'^ 
White Horse Hill and Shotover HiU - - 62 32 



18,25 




S>25 



White Horse Hill and Brill - . . 86 



16 y 1^6,25 
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On Scutcbamfly Barrow. 



White Horse HHl and Shotover Hill - " - " f f M7 5f^ 

Shotover HiU and Wendover - - - 34 26 50 
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At Stow on the fFold, 

« 

ClcaW and Broadway Beacon • • 
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Between 
Broadway Beacon and Epwell 

Cpwell and Brill • ... 

White kotse ^ill and Cleave 



.* i 



At Broadway Beacon. 



* 

Epwell ahd Stow 



Stow and Cleave 



Cleave and Malvern Hills 



Malvern and Lecky Hills 



At Epivell. 



Stow and Broadway Beacon 



Stow and Brill 

BriU and Arbnry Hill 
Arbury Hill and Corley 



At Corley. 

Bardon Hill and Nuneaton Comcdoa 
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Between o / • f4can 

Arbuiy Hill and Epwcll ... 



Epwell and Broadway Beacon 

Nutteaton and Lecky Hills - • 

Nuneaton and Station near Birmingham 

AtArbury Hill. 

Qoamton and Brill 



BriU syid Epwell 



Near Brill on the Hill. 

White Iforse Hill and Stow • • • 

t^ufieid and White Horse Hill 
Stow and Epwell * . 



Epwell and Arbury Hill 

Arbury Hill and Bow Brickhill 
Bow Brickhill and Wendover 

WttKlover and Shotover Hill 

Qgainfon and Wendover 

Near Wendover. 

Scutchamfly Barrow and Shotorer Hill 
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Between 

Brill and Qjialnton ^ 

BrUl and Bow BrickhiU 

Brill and Shotover Hill 

Bow BrickhiU and Stanmore 
Pen Tower and Stanmore 



Bow BrickhiU and Wendover 



Wendover and Brill 



BriU and Arbury HiU 



BriU and Wendover 
Wendover and Kinsworth 



Kinsworth and Quainton 
Kinsworth and LUlyhoe 

Kinsworth and Lidlington 
Tmsler HUl and Lillyhoe 



Truder HiU and Arbury HUl 



Bnll and Bow BrickhiU 



Quainton and BowBrickhUl 
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Near Qjuainton. 



At Bow BrickhiU. 



At Kinsivortb. 
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Between 

Bow BrickhiU and Lillyhoe 

Lillyhoe and Tharfield Tower 

Tharfield and Station on Gazebo at Berkhamstead 



o * 



Stanmore and Berkhamstead 



Bow Brickhill and Stanmore 



Near Lillyhoe. 



Bow Brickhill and Kinsworth 



LidUngton and Bow Brickhill* • • • 

Bow Brickhill ^nd Trusler HUL 

Station on the Qround near Tharfield Tower and Kinsworth 



At LidUngton. 



Kinsworth and Bow Brickhill 



At Crouch Hill. 



BriB and Epwell 



At Stanmore. 



Wendover and Kinsworth 
Pea Tower and Wendover 



Bagshot and Pen Tower 

ftigshot Heath and Hanger Hill Tower 
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Between • ' * Mem. 

Hampstead Heath and Hanger Hill Tower 



On Busby Heatb. 
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On Bagsbot Heatb. Station of 1 794- 

Highclere and Nuffield ... 
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ART. 7. Situations of the Stations. 

Trevose Head. The station on this point of land, which is 
about four miles from Padstow, in Cornwall, is siituated on the 
^uthem part of it, and is about forty feet from the declivity. 
The ground seems a little higher than any other part of the Head. 

Cadon Barrow. The station is on the centre of the Barrow; 
which is a very remarkable one, and well known about the 
country. It is about two miles frogi Tintagel, bang in a field 
lying south of the road leading from that town to Camelford. : . 

Brown Willy. The staff is erected on the highest part of this 
mountain, which is about nine miles southward of Camelford. 

St. Stepben's Dozvn. The station is about 150 feet from the 
eastern part of the building erected on this Down. It lies south- 
west from the corner of it, and about twenty feet from the road. 

Mendip. The station is in a field on the top of the down, being 
about two miles north of Sbepton Mallet, The field is next to 
the road leading from that place to Bristol, and lies west of it : 
it is also north of the road which -goes from Wells to Frome. 
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This road crosses the former at riglit angles. The station is 
20 feet north of the southern hedge, and about soo from the 
eastern one. The ground round the station is rather higher 
than any other part of the field, 

Dundry, The station is on the down, dose to, but west of, 
the town so called. The down is full of holes and pits, from 
which stones have been taken for the purposes of building. The 
station, however, may easily be found, as it is situated on a rising 
which lias the appearance of having been a barrow. 

Lansdown. Tl^s place is well known, and near Bath. The 
station is on the highest part of the broken ground called Crom- 
well's Cwnp, which is near Mr. Granville's monument. 

Farley Dozvn. The station on tlus Down is 5 feet north of 
tlie stone wall, and about 150 feet eastward of the plantation. 

Bradley Knoll. This is a remarkable hill, very near Maiden 
Bradley. Tlie highest part of the hill is towards the west, on 
which there is a small ring, exhibiting an appearance of a ruined 
plantation. Tlie station is a few feet to the northward of this 
ring. 

JVeslbury Down, Tiiej-e are no objects 011 this Down, of any 
kind ; therefore, the station cannot be found from measurements. 
It is, however, just above the While horse cut out in the side of 
the hill. 

Asb Beacon. This eminence is about four miles north of Sher- 
borne : on the top of it there is a small plantation, round which 
is a circular wall. The station is 85 feet cast of it. 

Dundon Beacon. This is an insulated hill, at tlie eastern extre- 
mity of King's Sedgemoor ; upon it are the remains of a barrow, 
probably the site of the ancient beacon. The station is about 4, 
feet eastward of the small cavity in the centre of it. 
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Lugsbom Com€r, the eastern extremity of King's Sedg^moor. 
There is a small rivulet, which separates the moor fh>m the cul- 
tivated ground on the Somerton side, and, close to a patticidaar 
part of it, is a passage called Somerton Gate. About a quarter rf 
a mile eastward of this entrance, and in the second field, north 
of the stream, is the staticm called Lugsbom Comer, one of the 

• ^ • • 

tends of the base. The spot is 5 feet from the ditch, and 1^ 
from the gateway. There were biit three fields in this part of 
the moor, at the time the base was measured. 

Grey lock's Foss. This is towards the western extremity of the 
moor : a causeway leads from Middlexoy to Greinton, over it. 
In the second field from the bridge, near the latter, is the other 
extremity of die base. The station is about 10 feet from the 
ditch, running paraUel to the Foss, and is in the angle formed 
ijy the ditch contiguous to the road and the second ditch north 
of the drain. 

Nuffield. The station is in the field opposite to the church : 
it is in the south-west comer o( it, 14 feet from the stile, and 
10 feet from the hedge. 

Scutcbamfly. A very remarkable Barrow, on the Berkshire 
downs, situated near Little Hendred. The station is on the 
fiouth'^west part of it, and can easUy be fomid. 

White Horse Hill. This is a well known eminence in Berk- 
shire. The station is on the eastern side of the Saxon work, 
and (Ml the top dF the small parapet suHrounding the ditch. 

Sbotover Hill, near Oxford. The station is 150 feet from the 
hedge eastward of it, and ^o feet fit>m that soudiward of it ; but, 
when the traces of our farmer operations eie obliterated, it will 
be difficult to recover this station. 

JStow on the Wdd. The station beaiing this name; is in a 
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field 2 miles eastward of the town; it lies on the north side of 
the road leading from Stow to Burford, and may be easily dis- 
tinguished, being that particular field which affords the most 
commanding view. The station is 32 feet west of the comer 
of the hedge which forms a right angle with another abruptly 
running out : it is also 279 feet from the ridge which divides 
the field. 

Broadway Beacon. This is a very high and remarkable spot, 
near the village of Broadway, in Gloucestershire. The station 
is about 20 feet south-east of the foundation of a building pro- 
posed to be erected by the Earl of Coventry. 

Corley, a village in Warwickshire. The station is in the 
second field eastward of the church, being 180 feet from the 
eastern hedge, and 230 feet from the stile in the corner of it, 

Epwe/i, a village in Oxfordshire. The station is on the apex 
of the hill, and may easily be found, by measuring 17 feet from 
the stile, and 14 feet from the hedge which runs across the hill. 
N. B. Tiic station is west of the hedge. 

BriU on the Hill, Buckinghamshire. The station is on Muzzle 
Hill, near the town. There is but one field on tliis hill : it is on 
the liighest part of it. The station is situated in the centre of the 
field, and in the middle of a rising, once the site of a windmill. 

Arbury Hill. This liill is still surrounded with the remains of 
an ancient fortification. The station is on the north-west comer 
of it, and near the brow, but cannot be easily found, from the 
want of projier objects to which measurements may be made. 

fFejidoi'cr, Buckinghamshire. The station is on tlie down 
south of the town, and contiguous to the village of EUesborough, 
A road from Wendover, to Sir John Russell's seat, Checquers, 
nms over the down ; but, as tliere are no marks on it, its pre- 
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ctse situatkm Cftrai6t be easily pointed out by measurement. It 
may, however, be observed, that it is 14 feet southwards, from 
the decayed parapet on the top of the hill. 

Quaintan, Buckinghamshire. The station is on the h^h 
ground, north of tfiis town. It cannot very easily be found, 
because the hill is destitute of objects; yet it may; probably, be 
discovered, by looking for it on the green ridge which divides 
the land : it is in the middle of that boundary, and about €oo 
feet westward of the pathway. 

Kinstvartb^ a village near Dunstable. The station is on the 
summit of a hill, about half a mile north of the village. A hedge 
runs across the hill, from which the station is 40 feet north- 
west : it is likewise close to the road. 

Ii//y£^o^, Hertfordshire. The station is on a commanding 
eminence, having ihelcknield way at the foot of it There are no 
objects on this hill, therefore the precise situation cannot be 
pointed out by means of measurement : it i$ towards the north-^ 
west comer of the hill. 

Stanmore. This station is on the soudiem extremity of the 
range above the town : it is near the trees^ and a little to the 
westward of the broken ground. 

Busby Heathy near Stanmore, The station cannot be easily 
found : it is about 1000 feet from the road, but there are no ob- 
jects near enough to determine it by measurement. 

Wri>tham. Thifi station is so5^ feet nortlneast of the old 
station : it niay be eiaisily found, with the assistance of a theodo- 
lite, Sevemdroog Tower making an angle of gi^ 19' with the 
liewstationi^^ - \ • 

iyrkvesM Thteitalionkoil Windmill Hill, and on the Western 
sidfcdf h^: ^ itisWxHit 5ofeet south of the stile, and near thebrow.. 
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Gad's Hill^ Kent. The station is very easily found, being in 
the middle of the tumulus. 

Sbeppey^ Isle of. The station is on the bare hill, westward of^ 
tnd contiguous to, the high range : it cannot be found through 
means of measurement. 

Hampstead. The station is on the heath, but cannot easily be 
found, on account of the rugged and broken ground which sur- 
rounds it : it is situated 40 feet from the road, and among the 
sand holes. 

Langdon Hill, Essex. The station is in the middle of the field 
on the top of this hill : it is about 400 feet from either of the 
stiles. 

Hadleigb. The station is on a remarkable hill, in shape very 
like a barrow, and is about a mile south-west of the town. 

Southend. The station is in the second field westward from the 
terrace : it cannot be easily found. 

Interior Stations. 

Hope's Nose, the north projecting point of Torbay. The only 
spot fit for a station in this part is the one chosen : it can easily 
be found, for it is the high and bare rising, just above the Nose. 

Ball's Obelisk. This object is on the eastern part of Great 
Haldon, in Devonshire. The station can be easily found, for it 
is close to the gate of the inclosure, and on the only spot not 
covered with heath. 

Evercrutcb, in Somersetshire. The hill on which the station 
is, commands an extensive view, and is not far from thd town of 
Evercrutcb. Bruton is also near it. The station is in the middle 
of the flat place on the top of the hill. 

Crouch Hill, near Banbury, in Oxfordshire. The hill is well 

G 
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known, and the station easily found ; for the apex of the hill 
appears as if it were truncated, and in the middle of the smooth 
part is the station. 

Cumner Hilly near Oxford. The station is about 130 feet 
westward from the centre of the clump of trees. 

Whitebam Hilly Oxfordshire. There are a few trees contiguous 
to the station, which bear eastward from it, and are about 80 
feet distant. The station is on the highest and smoothest part 
of the hill. 

Lidlington, a village near Ampthill in Bedfordshire. This 
station can easily be found, for a tumulus, whose centre is the 
station, has been erected, to render it conspicuous. 

Trusler Hilly in Woburn Park. The station is on a tumulus 
likewise ; and can be found without any difficulty. 

Stations in Essex, Suffolk, and Hertfordshire. 

Prittlewell Steeple. 

Rayleigb Steeple. The station is in the north-east corner, 20 
inches from the north parapet, and 4 feet from the eastern one. 

Danhury Steeple. The instrument was placed in the four 
angles of the Steeple, as circumstances rendered it necessary. 
The points are readily found, as there is scarcely room in the 
corners to place an instrument. Stations were also selected on 
the following Steeples, &c. 

Canewden Steeple. West Mersea St. Little Bentley St. 

Frierning St. Colchester, St. Mary's Staircase. Woodbridge St* 

Tillingham St. Tattingstone St. Butely St. 

Thorp St. Rushmere St. Otley St. 

Stoke St. Creat Tey St. Henley St. 

Dover Court St. St. Osyth Priory, Flagstaff. Falkenham St. 

Peldoo St. Shoebury Ness, Staff. ' Copdock St. 
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Naughton St. 
Lavenham St. 
Bulmer St. 
Glemsford St. 
Toppesfield St. 
Twinestcad Su 
Southwcald St. 
Pkshlcy St. 
High Easter St. 
HatfieldBroad Oak St. 



Beauchamp Roding St* 

Hornchurch St, 

Naseing St, 

Henham on the Mount St. 

Thorley St. 

Albury St. 

Elmdon St. 

Rickling St. 

Thaxted St. 

Balsham St. 

Stations in Kent. 



Westham St. 

Barking, Staircase* 

Berkhampsteadi Ga* 
zebo. 

Gallywood Comnnon. 

Purfleet ClifF. 

Babraham Mount. 

Epping Mill, Base. - 

Brentwood Spire, sur- 
veyed round. 



Frant Steeple. Station of 1787. Seal Chart. 
Botley Hill. Do. Tunbridge St. 

Chiddingstone St. Oxford Mount. 

Mount Sion. Silverden Farm. 

East Peckham St. Well Hill. 

Tudely St. Crayford St. 



Ash St. 

North Fleet St. 
Stockbury St. 
Hernhill St. 



The stations chosen for the survey of Essex, and parts of the 
adjoining counties, as also for completing the survey of Kent, 
are mostly towers, as may be seen from the above. When the 
tops of the towers have been smooth and even, the stations 
were always in the centres of them ; but, when they were covered 
with roofs, or had spires upon them, stations were chosen in the 
most convenient places, and staffs always erected. I have 
omitted giving the measurements by which the stations may 
be exactly found, Rayleigh and Prittlewell excepted, in order 
to avoid swelling this article to an inconvenient length. 
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Art. VIII. Particulars relating to the Base on King's Sedgemoor^ 
and the Reduction of that Base. Plate XXVIII. 

Comparisons of the Chains. 

As the chains, after the measurement on Salisbury Plain, 
were oiled, and laid up in the Tower, no apprehensions were 
entertained that either of them was elongated by the rusting of 
the joints. It was, however, our wish to have compared them 
with each other, previous to the commencement of this operation, 
and attempts were made, but rendered unsatisfactory, from the 
want of sufficient firmness in the soil. It was not till we arrived 
at the 70th chain, that a good opportunity presented itself; 
the measuring chain A, was then compared with the standard 
B, and found to be tliirteen divisions of the micrometer head, 
attached to the brass scale, in excess. In these trials, the tem- 
perature remained constant; the mercury in Fahrenheit's 
thermometer being at GG^"". 

The 50-feet chain, spoken of in a former article, came from 
the hands of Mr. Ramsden without being very accurately mea- 
sured ; therefore it now became proper to ascertain its length, 
by means of the standard chain. This was accordingly done at 
the present time ; when B was found to exceed twice the length 
of the 50-feet chain, by 14 divisions of the micrometer screw ; 
the thermometer, at the time of trial, standing at 69^"". 

At the conclusion of the measurement, the chains were again 
compared, when the working chain A, was found to exceed the 
standard, ly-^ divisions on the micrometer head : this was after 
S73 chains were measured. Now, when 70 chains only had 
been measured, the difference between A and B was 13 of those 
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divisions; consequently 17^— i3,=4t divisions, was the wear of 
B, in measuring 203 chains. Therefore, the whole wear, is 
found by this proportion, viz. 203 ^ ^ :: 273 : 5,223 divisions, 
=y^ of an inch; which very inconsiderable quantity, like the 
wear on Salisbury Plain, no doubt, arose from the pivots and 
pivot holes of the joints being polished by continual use. 
This supposition seems just ; as the wear of the chain, after 
the measurement on Hounslow Heath, was found to be much 
greater. 

The length of the chain A, as well as that of the standard B, 
was accurately ascertained by Mr. Ramsden, in the year i793» 
as particularly shewn in the Philosophical Transactions for 1795. 
In the tern i^erature of 54^ A was found to exceed 100 feet, 
160000 Q^ ^" inch; therefore, adding the wear which took 
place on Salisbury Plain, viz. ^^ part of an inch, we get the 
length of A at the commencement of the measurement on 
Sedgemoor = 100,01009 feet. 

From repeated trials, as before observed, the standard B was 
found to exceed the length of twice that of the new fifty-feet 
chain, 14 divisions of the micrometer head ; andy after the mea- 
surement, the same chain fell short of A, 17^: of those divisions : 
hence, A exceeds twice the length of the 50-feet chain, 31^ divi- 
sions. Therefore the length of the short chain, in the temperature 
of 54**, may be taken at 50,00075 feet. 
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Art. IX. Table of tbe Measurement of tbe Base of Verification 

on King's Sedgemoor. 
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Art. X. Reduction of the Base. 

The overplus of the 273d chain was measured pcct. 

by Mr. Ramsden, and found to be 23,517 feet; 
wherefore, the apparent length of the base was - 27676,4,830 

From the measurement in the Riding-^house of 
his Grace the Duke of Marlborough, the chain 
A was found to exceed 100 feet, in the temperature 
of 54®, 0,11425 parts of an inch ; to which, add- 
ing the wear by the measurement on Salisbury 
Plain, viz. y^, and also half the wear by the 
measurement of this base, viz. j^ part of an inch, 

we get ^liiiL for the excess of the chain's length 

above 100 feet ; therefore, ^^^^ x 272,8 = 2,7075 

feet; which add - - - - +2,7075 

The sum of all the degrees shewn by the ther- 

mometer was 9851 1 ; wherefore,?-p^ — 54** x 272,8 

^ o^oo7£ _. g^ J Qgg f^gt • vvhich also add - + 3> 1 069 

Again, from the comparison of the 50-feet chain 
with the standard B, it appeared that the excess 
above 50 feet, in thetemperatureof 54**, was 0,09075 

parts of an inch ; therefore, S:22221 x 8 = 0,0605 

parts of a foot. This likewise add - +0,0605 

The sum of all the degrees shewn by the ther- 
mometers placed by the sides of the 50-feet chain, 

was 1372; therefore-I^— 54''x 4 x—^ =0,0365 

parts of a foot : and this add - - + 0,036^ 

27682,3944 



so 
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And, for the reduction of the base to the tempe- 
rature of 62^ viz. for 8*^ on the brass scale, we have 
0,01237 X 272,8 X 8- ^a,2497 feet ; which subtract 



67682,3944, 



2,2497 



Therefore, the length of the base is - . - feet 27680,1447 
which, neglecting decimals/may be taken at 27680 feet. 

As to the probable error of the above conclusion, I know not 
how to form a just opinion. On ground sufficiently hard, and 
otherwise favourable, I think a base of 5 miles might be mea- 
sured so accurately, as to aflford a result not differing from the* 
truth more than three inches : but, on this occasion, I should 
not suppose the error can be less than six, nor more than nine 
inches. Motives fot adopting this supposition, have been related 
in a foregoing article. 

ART. XI. Calculation of the Sides of certain principal Triangles in 

Cornzvall and Devonshire. Plate XXVII. 



Distance from Hensbarrow to St. Agnes BeacoR, 97084,8 Feet. Phil. Trans. 1797. p. 461. 
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Distance from Hensbanrow to Bodmin Down, 47337*2 Feet. FIuI. Trans. 1797. p. 460. 
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And, for the reduction of the base to the tempe- 
rature of 62^ viz. for 8*^ on the brass scale, we have 

0,01237 X 272,8 X 8^ 
12 



^7682,3944. 



=2,2497 feet ; which subtract 



2,2497 



Therefore, the length of the base is - - - feet 27680,1447 
which, neglectmg decimals, may be taken at 27680 feet. 

As to the probable error of the above conclusion, I know not 
how to form a just opinion. On ground sufficiently hard, and 
otherwise favourable, I think a base of 5 miles might be mea- 
sured so accurately, as to afford a result not differing from the* 
truth more than three inches : but, on this occasion, I should 
not suppose the error can be less than six, nor more than nine 
inches. Motives fot adopting this supposition, have been related 
in a foregoing article. 

ART. XI. Cdlculatiofi of the Sides of certain principal Tiiangles in 

Cornzvall and Devonshire. Plate XXVII. 
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Distance from Hensbaifow to Bodmin Down, 47337*2 Feet. FIuI. Trans. 1797. p. 460. 
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Distance from Carraton Hill to Kit Hill, 33427 feet. Phil. Trans. 1797* p. 459* 
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; . Hepce the mean distance from Black Down to St. Stephen's Down» is 62508 feet. 

In the third triangle, the angle at Cadon Barrow is supplemen- 
tary. When the observations were made at that station, a direction- 
post at Bodmin Down was mistaken for the staff, (to which it was 
similar in shape,) erected at no great distance from it. This error 
was not detected till long after : and, although it has been a maxim 
to which we have generally adhered, of observing all the angles of 
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each triangle, yet, for the reasons assigned in the preface, I have 
diosen to depart from it on the present occasion. In another 
princi^ triangle, the angle at Brown Willy is also supplementary : 
it has alr^dy been itientioned, that an instrument cannot be got on 
the top of it. As to the angles at Kit Hill, in the two last triangles, 
being pferred ones, it may be proper to mention, that Black Down 
was cliosen for a station, after the observations were made at the 
former. To have visited Kit Hill a second time would have been 
unnecessary, because there are not any distances, except to interior 
object^, which depend iipon those triangles. 

ART. XII. Calculation of the Sides of a Set of principal Triaifigles^ 
carried on froni the Side which joins the Stations on Beacom^ Hill^ 
neat^ Amesbury, and Wingreen Hill, near Sbaftsbury, towards the 
Base of Verification on King's Sedgemoor. Plate XXIX. : 

I>istance from Beacon Hill to Wingreen Hittrrr 45 n>4 rFeet. -Phil. Trans. 1795: p. 501. 
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96-20-37 — 

4^ 55 3>*75 



i9o o i^7j 



+ 






-i),25. 

=xr,6jr 
—0,25^ 



7T»-B 



f :' • 



- 1,16. 



.J., J... .. 



72074 



*o*55 



96 so 36,35 
42 55 31,25 



Bull Barrow from{ B,^„^^,^-" 



105180 

j P90S3»6 

In the Philosophical Transactions for 1797, p. 455* the distance from Bull Barrow t% 
Wingreen it said to be 6j^58, being 4I feet greater than the abore conclusion. 
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jti9iS nGS9^l^n^ "Oj cl 




i w ifcwwiwi 



frnf^mtm^ 



>#lies of fWtet. 



im^^^'*' 



rf4^MMM*MMlH«W4«««^iH »i<l < # < I M ^ 



Obterved 



•i w 



^ .SpbcrU 
; ^iff* t cat 
excess. 



a^-m 



itm^m^imm, tm^m*m>0 



m^»^ 



KP** 



Angles xorrectcd 



■!- 



«*««*M 



^. 



BnudleyfinoU 
A!^Bes(c6n 



4* S« 4^7f 
4S «! 3>S 
93 3' ".5 



wvaaiP 



—0,28 
—0,65 



45 43 31.25 
93 3« »«»5 



Ject. 



[i8o o 3,7si I 1,25 l+2,So[ 

. Asbaeaconfh«{S3fSS'" 



Xll. 



Beacon Hill 
Bradley Knoll 
WesrimiyDom 



a3 4 »$ 

4* 43 «9.75 
114 12 iS,5 



t9o 6 3>fls 



—0,08 
+0,07 

-<V«7 



1^7 H-v^ 

BMc«nftiB 



«3 4 H»75 
42 43 28,25 

114 13 17 



Westbufy DoWh1Vo»{ J^j^ ^ 



iHi filial 



«ya 



Mii«4- 



•MN 



68650,6 

7S45« 



100615,1 

58118,2 



"Sin." WeRbuiy Down 






4P 48 >'75 
3l7 47 5»'5 



^719 59 59.«S 



1 



0,12 

0,48 
—0,16 



0,77 



-1,^2 



>>75 



40 4B 
loi 23 59,75 

37 47 SM 



Westbnnr Down 



li.«ai,Hi..ft«{SS^lS 



9*954>® 
61961,1 



Basi ofvirfficaiiotu ■■ G< e yl ock*s Foss to Lugshorn Corner, 27680 feet. 



^M 



XIT. 


Lugshorn Comer 
Gr^loiek*^ Foss • 
Dnipdoa Beacon • 


10744 31 

B 30 

63 45 29 


■ 






10744.31 
S p 

^3« «9 

■ 

• 

mer 

DSI 


• 




i8d 
Ibnndon Beaooi 


1 irtiii' 


ri«gsi) 

, Gfcjrli 




MtlCoi 

wk'tFc 


4$6«»S 
•9393 
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+■ 



1 



"T 



No. of 



xr. 



Orey&Dck^ FoiS 
Moor Ityoch 
DundMi 



Qtetrvtd 



; biff. 



105 40 o^c( 

59 S^ H 
14 21 44.7 



•• 



IMito 



^79 



S9 59 I 



excess. 



^ 



[Angles corrected 
Brror. ibrcftksklibii. 



c: 



o / « 
105 40 OiJ 

59 5« *♦»$ • 
14 « 4|5 



ttislaioccs. 



Feet. 



M.»L^*^ga'si'^' 



8421,5 
12688,7 



XVI. 



LagsH«rii Comer 
QTCylock*!5 Fots 
Mo#r LyB€h 



n S« 5!^ 
114 9 59 

5« 58 3.*S 



180 « 1,25 



+ i»*5 



^•vw* 



'3 P S».?51 



Moorl^fi«n{^-,^;7 



^np"^ 



B*o6i,3 
8421,8 



ami. 



Lugshom Comer 
MoorLyHch 
Dundkm Beacon 



• t 



93 5* 33.75 
8 o iq»»5 

78 7 >4.5 . 



'79 59 58'5 



•MM N«* 



-1,5 



93 5« 34.a5 
8 o 10,75 

78 7 15 



»«.d». B««« fr«„{ J^^^^-"" 






Hence the mein distance^ from Moor Lynch to Dundon Beacon is 32688^5 feet. 



xmi. 


Moot Lyadi 
Dundott Beacon • . 
Mendip Rills 

• 
* 


54 3« 50 

lOI 23 54,5 

23 58 17 

1 


—0,07 

— Or32 

—0,10 






54 38 49*5 
101 22 SMS 

33 58 J6.75 

1 
t 

n 


•► 




180 1,5 

Mendip IfiU 




o,s 

Moor J 
Dundo 


+ 1,0 

Lynch 
bBmco 


• 

7W76.8 
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The Account of a 



Kg. of 
Uiaoglcf 


Namci of f tations. 


Observed 
angles. 


Diff. 


Spheri. 
cal 

cxccu. 


Xrror. 


Anglei corrected 
for calculation. 




XlJCf 


Moor Lynch 
Mendip Hills 
Ash Beacon 


O 1 » 

54 3 **>5 
69 26 48,25 

56 29 51,5 


-^,42 
-0,49 

—0,42 


H 


f 


/ 

69 26 47 

56 29 SI 

• 


feet. 




180 2,25 i»33t+o^92 
Ash B«con fro«,{ jj- J^^jJ, 


88571 
76851 


XX. 


Mendip Hills 
Ash Beacon 
Bradley KnoH 


58 16 22 

SO 8 45.S 
71 34 55 


—0,30 
—0,28 
—0,36 






58 16 21,5 

50 8 45.25 
7> 34 54.a5 






180 2,5 
Bradley Kno 


<^'95 +^55 
l^ Asn oeacon 


61963.S 
68653.6 



The distance from E[radley Knoll to the station on Mendip Hills, 
and also to that on Asl^ Beacon, is given in the preceding triangles, 
independent of the above values. The first is 61961,1, and the second 
68650,6 feet: these distances have their origin in the base on 
SaBsbury Plain. The other distances are 61963,5, and 68653,6 feet; 
and these depend on the base of verification on King's Sedgemoor. 
There is, therefore, a difference of 2^ feet between the values of 
one distance, (12 miles nearly, ) and 3 feet between those of the 
other, which is about 13 miles in length. If the computations had 
been carried on from one base to another, the difference between the 
measured base on Sedgemoor and the computed base, would have 
appeared to be one foot nearly. I have already delivered it as my 
io^pmion, that an error of nine inches may exist in the new base: 
therefore, these results must be considered as satisfactory enough. 
A different correction of the observed angles, or another selection of 
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the an^es tfiemsdves, might aflfbrd a closer agreement ; but I cart 
see no just reason for making any alterations in one or the otherl 
I shall now take the means of the distances^ as derived from both 
bases, and consider 68652,2 feet as the true distance from Ash 
BeaoHi to 0radley Knoll ; and 61962,3 feet for that between Bradley 
Knoll and the station on Mendip Hills. 

In one of the foregoing triangles, (Bull Barrow, Bradley Knoll, 
and Ash Beacon,) the distance between Ash Beacon and Bull Barrow 
is found to be 75451 feet If the mean distance between Bradley 
KnoU and Ash Beacon, viz. 61962,3 feet, be now used, 75452,7 
feet becomes the distance between those stations ; and this I shall 
use, in computing the sides of the two triangles which inunediatdy 
follow. 



No. of 
trianglei 



XXI. 



Ntmet of ilatioai. 



Ash BoicoQ 
Ball Barrow 
Mintcm 



Observed 
aoglet. 



34 «8 56*25 
51 26 42 

4 94 14 «3 



i8« Q las 



Diif. 



•0,14 

•0,13 
•0,32 



Spheri- 
cal 
excess. 



0'59l 



Error. 



+o»66 



Angles corrected 
for calculation. 



T 



34 »a 55>75 
51 26 41,75 

94 «4 ^**5 



Distances. 



feef* 



Mintern from { ^^ J-^jn 



ZXI2. 



Pilsden 
Ash Beacon 
Mintern 



35 3 I 
49 21 38,25 

95 35 2* 



180 O I>25 



0,24 
•0,24 
.0,60. 



1,08 



+o>i7 



35 3 0,75 
49 21 38 

95 35 «i»25 



Pilsden from 



{ 



Ash Beacon 
Mintern 



^^6ss,7 



10253s 
78177,6 



In our last account, (s«e Phil. Trans. 1797. p. 4$j; and 456,) the distance from Bull Barrow 
to Mintern was found to be 42653,4 feet; and the distance from Pilsden to Mintern 78177 
feet. The dbtances derived from the above triangles are very nearly the same ; a difierence 
if a Sew ifiches only existing between them.. 
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mm^ 



fSlo.o£ 
triangles 



jtxm 



% 



Names of fUtiona^ 



Mbor Lynch 
Ash JB«acoo 

POsden 



Observed 
aoglei. 



57 «9 hS 

76 2 36,5 



Diff. 



—0,64 

«.o,39 



Sphtri- 

cal 
excess. 



Error. 



Angles corrected 
for cakoktkm. 



57 «9 «»S 
76 2 56 

46 3^ a«»S 



i# 



Feet 



Pilsdea from Moor Lynch - - 11 8230 

But Pil^den was also observed from Dundon Beacon ; from which, and the angle obsenred 
at Moor Lynch, bef woen DutidMLBeacQii and Filsden, results the following tritiigie* , 



» I ■ » P I H » < » I 



ataw* 



XXIY 



Moor Lynch - 
Dundon Beacon 
Pilsdefi 



56 43 3^75 
108 I 52 



• • 



+0^03 

-0,64 



S6 43 3«'f J 

108 I 51,75 



Pihidcn from Moor Lynch 



i r8»35,6 



. Hence, the mean distance from Moor Lynch to Pilsden is 1 18931 fi 
feet ; and this is the side from which the series about to be carried 
on, for the survey of the north of Devonshire, is to originate. 

In the triangle formed by the stations on Mendip Hills, l^dley 
Knoll, and Westbury Down, the distance between the first and last 
k 92954,0 feet; but^ computing with the mean distance from 
Mendip to Bradley Knoll, (61962,3 feet,) as found from both bases, 
the distance from Mendip ta Westbury Down proves to be 92955,9 
feet ; which distance is used in the remaining principal triangles in 
this quarter. 



XXT. 



Farley Down - 
Westbury Down 
Mendip Hills • 



77 21 53*75 
63 42 51,25 

3« 55 '7*5 



180 O 2#5 



-0,44 
-0,34 

—0,30 



t,ie 



+ 1,40 



77 2» 52 75 
63 4* 4975 
38 55 n^S 



Mendip ft»,{f»i^ 



Down 
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No. of 
triangles. 



XXTI. 



Names of stations. 



Mendip • 
Dundry 
Parley Down 



Observod 
angles 






t ^ 





60 


36 


'S'5 


69 


S» 


22 


49 


3« 


»3.S 



Diff. 



180 O I 



0,40 
0,44 

0,37 



Spheri- 
cal 
excess. 



Error. 



r Farley Down 



Angles corrected 
for calculation. 



60 36 15 
69 $Z 22 

49 3« 23 



Dtstancei. 



Fcec 



Dund^fVo. {--4- 



I 



79*55»3 
69196 



XXVII. 



Mendip 
Dundiy 
Lansdown 



4> 3 S^'S 
83 3+ 18 

• • • 


— 0.25 

— 0,40 















41 3 58,25 

83 34 ^7»S 
55 21 44.*5 



Lansdown from {g-J|P 



83573.* 
55H9.2 



XXVIIl. 



Dundry - 
Farley Down 
Lansdown • 



13 41 56,15 

• • • 


—0,09 
— 0,11 















13 41 56 

27 5 27,25 
139 12 36,75 



Lansdown from {gU'J^^^'''^"^ '. ". 
Wherefore, the mean distance from Dundry to Lansdown is 52248,9 feet. 



28730,4 
5SH8*7 



ART. XIII. Calculation of the sides of certain principal Triangles, 
carried on from the side Bagsbot Heath and Higbclere, towards the 
north. Plate XXXI. 

Distance from Bagshot Heath to Mighclere, 142952,6 feet. Phil. Trans. 1795. p. 496. 



XXIX. 



fiagshot Heath 
Wghclere 
Nuffield • 



55 32 26 
46 10 18,25 
78 17 18,25 



180 o 2,5 



0,89 
•0,83 
-1,20 



*.94 



—0,43 



55 32 25,25 
46 10 17,75 
78 17 17 



Nuffield ft^ {^'|£ «-»> 
I 



105321,2 
110374 
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No. of 
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XXX. 



Names of stationi. 



Whfte Horse Hill 
Highclere - 
Nuffield - 



Observed 

angles. 



• 


1 


II 


63 


7 


53'25 


63 


18 


16,75 


53 


33 


49>5 



»79 59 59'5 



Diff. 


Spheri-. 

cal 
excess. 


Error. 


It 
-0,94 

-0,94 

—0,86 


M 


n 




2,74 


-3.24 



Angles corrected 
for calculation. 



63 7 53*5 
63 18 17 • 

63 S3 49*5 



White Horse HUl from (rj?^^!!? ^ 

L Highclere 



DUtanccf* 



FceU 



120557.7 
108563,1 



Distance from Beacon Hill to Highclere, 98694,4 feet. Phil. Trans. 1795. p. 497. 



XXXI. 



fieacon Hill - - 
Highclere - 
Inkpin Hill - - 



17 42 38,5 

56 o 29,75 

106 16 53,25 



180 o 1,5 



—0,12 
+0,08 

-0,47 



0,50 



+ 1,0 



17 42 38,25 
S6 o 29.25 
106 16 52,5 



Inkpin Hill from { ^^^^^ 



XXXIl. 



Highclere - - 
Inkpin Hill 
White Horse Hill 



34 27 S^^7S 
133 27 57.5 
12 4 11,5 


+0.38 
—0,91 

+0,04 






^79 59 S9'7S 




0,49 


— 1,24 



31278,8 

85*47*9 



34 27 5o>75 
133 27 58 

12 4 11,25 



White Horse Hill from / J^'g^^^l^^* 

L Inkpin 



108565,5 
84647,1 



In the following computations, I shall use 120557,7 feet for the dis- 
tance between White Horse Hill and Nuffield : this is derived from 
the base on Hounslow Heath. By the last triangle, White Horse Hill, 
from Highclere, is distant 108565,5 feet ; which is computed from 
the base on Salisbury Plain. The distance between those stations, 
found by the second of the above triangles, is 108563,1 feet. There- 
fore, whether the distance between White Horse Hill and Nuffield 
be founded on the base measured on Salisbury Plain, or Hounslow 
Heath, nearly the same conclusion is derived : the difference wriU 
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not amount to four feet; a small quantity in a side of three-and- 
twenty miles. I shall, however, use 120557,7, because I think it 
tfie most accurate determination • 



No. of 
triangles. 


Namei of stations. 


Observed 
angles. 
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spheri- 
cal 
excess. 


Error. 


Angles corrected 
for calculation. 
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/ H 

38 48 13,25 
86 4 16,25 

55 7 33.5 


—0,67 

-1,21 
-0,71 


M 


«r 


/ H 

38 48 12.5 
86 4 15 

55 7 3«'5 
il . 


Feet 




180 3 

Brill ff 


1,6 1+0,4 

,^ f White Horse Hi) 
*" 1 Nuffield . 


146603,2 
92085,5 


XXXIV. 


Brili 

White Horse Hill 

StofrtmthcWolt! 


50 14 44,5 

64 45 43 V 5 
645932 \ 


i 
— 1,18 

— 1>34 
-«*35 


. 




50 14 45 
64 45 42,5 

^ 59 45 

n . . 






180 0,25 
StQwd 


pom/ J 


3.88 

V^hitc H 
trin . 


-3.63 

[orseHi 


124365,6 
146326,1 


XXXV. 


Brill .' . 
Stow • 
£pwell 


3* 34 43 
^ 56 6,25 
86 29 13,5 


—0,61 
—0,64 

— I,U 






32 34 42,25 
60 56 5,5 

86 99 12,25 

m m 

< 






180 z,75 J 
Epwell from < r 


«.J7 

tow 
trill 

« 


+0,38 

m 


78938»2 
. 12S140 


XXXVI. 


Epwell - 
Stcfifir - 
Sroadwajr Beacon 

Brow 


38 »o 44 

7« 38 49»S - 
69 10 31,75 


—0,25 

-0,34 

—0,32 


• 




■ 

58 10 42,75 

7* 38 47»5 
69 ro Z9,7s 




r 
f 


t8o 5,25 
Iwty Beacon ft 




0,92 

tow 
Ipwell 


+4.33 


5**03,2 
80611,4 
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No. of 
triangles. 


Names of stations. 


Observed 
angles. 


Diff. 


Spheri- 
cal 
excess. 


Error. 


Angles corrected 
for calculation. 


Oiitincc*. 


XXXYII. 


Broadway Beacon 

Epwell 

Corley 


' ' 

56 32 45 
95 34 *5>25 
27 5* 49'75 


-0,34 
— 1,62 
—0,61 


II 


n 


. « 

S6 3» 44.75 
95 34 «4.75 
a? S* SO.S 


Feet. 




180 
Corley from 


1,58 —1,58 

Broadway Beacon 


171568 


XXXVIII. 


Brill 

fipwell 

Arbury Hill - 


34 23 58.5 
85 18,5 

60 35 45 >5- 


—0,65 
— 1,10 
—0,70 






34 *3 57.S 
85 17.S 

60 35 S7»5 






180 2,5 




2,46 

r 17 


—0,04 
^11 


ftl/W^fl M 



Arbury Hill from I ||?J[^^ 



146530 



XXXIX. 



Arbury Hill 

Epwell 

Corley 



89 57 4.5 
54 45 «8>75 
35 »7 36,75 


— 1,14 

-o>57 
-0.57 






80 




2,29 


—2,29 



89 57 5»5 
54 45 18.25 
35 »7 36,25 



corley fro™{AjburyHm 



I I 7463 
(143827.8 

By the triangle Broadway Beacon, Epwell, Corley, (see the above) the distance from 
Corley to Broadway Beacon is the only distance computed; and this has been obtained 
through the means of two obsenred angles only. When the observations were made at 
Broadway Beacon, it was not imagined Corley could be seen ; and the contrary was not known 
till the party arrived at the latter place. In so large a triangle, it would certainly be right to 
observe all the angles : but 1 have given the angles as they now stand, because the distance 
from Epwell to Corley comes out 14383 1 feet, which determination differs only three feet 
from the same distance found by the last triangle. 



XL. 



Bow Brickhill 
Arbury HUl 
Brill 



68 22 56,75 

43 »6 55'5 
68 20 7,75 

180 o o 



—1,21 

-0,99 

— 1,21 




- 




3.43 


-3»43 



68 22 59 
43 16 54.5 
68 20 6,5 



BowBrickhmfn>m{J^^j^^*" 



146481 
108058,]^ 
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It will now be expedient to compute the distance from Bow Brick- 
Wll to Brill, by means of another set of triangles. And it was 
for the express purpose of verifying this distance found by the last 
triangle, that Scutchamfly Barrow, in Berkshire, and the station 
above Wendover, were chosen. The base on which these triangles 
are to rest, is the distance between Nuffield and White Horse Hill, 
viz. 120557,7 feet. 



No. of 
triangles 


Names of sutions. 


Observed 
angles. 

i 


DifF. 


Spheri- 
cal 
cxccu. 


Error. 


Angles corrected 
for calculation. 


1 

Distances. 


XLl. 


Nuffield 

White Horse Hill 

Shotover Hill - 

■ 


/ /» 
62 32 5,25 

35 34 *3'25. 
8* 53 2975, 


-o»53 
—0,47 

-0,74 


// 


« 


62 32 6 

35 34 24 
8> 53 30 

Hni 


Feet. 




»79 59 S8>»5 
Shotover Hill from < 


»>75 -3*5 

' White Horse ] 
Nuffield 

to 


108050,2 
70842,1 


~ XLII. 


Shofovef Hill - 
White Horse Hill 
Scutchamfly Barrow 

Scuti 


26 8 8 

42 4 2 

III 47 50 


-i»0,I2 
—0,04 
—0,70 

t 




- 


26 8 8 

4* 4 * 
III 47 50 

Hill . 






180 1 1 0^86 
rhamfly Barrow from | "^^^^^ 


—0,86 

Horse 
rerHiU 


51261,9 
77968,3 


xiixr. 


Shotorer HiH « • 
Scutchamfly Barrow 
Wcadover • 


117 30 5^ 
34 26 52 
28 2 12,75 


— 1,41 

-i-0,01 
—0,09 






117 30 55»25 
34 *6 52 

28 2 i2>75 

larrow • 






180 o»7j 
Wendover 


from < 


1,5* 

r scutci 

, Shotoi 


-0,77 

lamfly I 
rer 


«47"3>S 
93828,6 
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XLIV. 



ShQtover Hill 
Brill 



Observed 
aaglot. 



f a- 



-»3 *S 57.5 
48 30 39.75 

• • • ' 



Diff. 



k**M*i*«ii* 



0,11 

0,04 



Spheri- 
. Cil 

excess. 



u 



Error. 



i*aai**«ia«i 



Angles corrected 
for oilculittoci. 



1»« 



PiftgH^ff 



n *3 57»*5 
48 30 40,5 , 

€oS 5 22,25 



p.^n A...,« / Wendover 
Bnll from | shotovcr HUl 



I** 



IPcct. 



/394'5»3 
39200,2 



XLV. 



Wendover 

Brill 

Bow BrickhiU 



80 11 9,25 

57 *5 «-5 

42 23 50,75 


—0,67 
—0^.7 

— o»44 






180 1,51 


' 


1.58 


—0.07 



80 11 8,5 

57 25 0*75 
42 23 50'75 



Bow BrickhiU from 



/ Wendover 
iBriU 



92400,7 
108055 



Accarding to the first determinttion, the distance ^m Bow BrickhiU to BrUl is 108058,9 
feet, and by the last, 10885 c fiecf. There is, therefore, a dtfFerence of 4 feet nearly ; a quan- 
tity which must be deemed inconsiderable ; hence, 108056,9 feet may be taken tor the true 
distance. 



XLVl. 


Ktnswoith 

&0W BrickhiU ■ 

Brill - 


6» 55 38.75 
88 42 

• • • 


• 


1 

— 




62 SS 38.S 
88 41 59,s5 

28 22 2X,25 

Ul . ' - 

- 






Rinswoi 


' 1 1 

^. fi^/BriU - 
rth from 1 B^^ B^j^^,, 

1 


i2i3««,5 

57668 


XLVII 


1 

Weqdover 
Qiiaintdh • • . 
BnU . . ^ 

• 


33 »6 48 
94 58 37 . 
S.» 34 33 




» 




33 »6 49 , 
94 58 38 

5' 34 33 

m m 




. 1 


179 S9 58 

QnainI 


ton from 


0.55 

' \Wef 


-2.55 

I 
idoTcr 


40908 
58I46.+ 
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% 



No. of 
trianglo* 



I 



Kamcs ofStttloiis. 



t; 



i 



XLVIII 



B9W Stricl^ill - 
Quaioton . ' - 



obleTvc4. 



! 
I PifF. 



* # < 

38 51 40,75 

46 44 29.5 

94 23 5<^,25 



m 



1*25 



IT 



Sphetl* 

excess. 



/A 



0.83 



Error. 



// 



+ 0,42 



Ang;1es corrected 
for calcufation.' 



d|sUii.?c^., 



// 



38 51 40,75 
46 44 29,25 

94 25 SO 



Qsainton from { ^^^"S'rkkhill 



Feet. 



5^146,9 
67491,3 



In the above triangle, I have computed the distances of Wendover and Bow Brickhjill from 
Qualnton with 92460,7 feet, ^he side Wendover and Bow Brickhill, as determine in a 
former triangle. 



XLIX. 


Bow Brickhill 
Kinsworth 
Quainton - 


8fe 9 S?'75 
5* >7 56,75 

• • • 




> 


• 


85 9 52 
52 17 56 
42 3z 12 

ill 




« 


Quaini 


ton from 


/ Km! 
\Bow 


> 

iworth 
Brickh 


' * « 

84997 
67490,3 



Therefore, 67490 may be considered as nearly the true di^tahce, in f^et, between Qu^atpn 
and Bow BricjLhilU 



L. {Bow Brickhill 
Kinswprth 
Lillyhoe 



42 10 36,75 

82 50 30,5 

54 38 53 


• 






180 0,25 




1,26 


— 1.50 



42 10 36,5 
82 50 30 

54 38 53>5 



T :ii i> « .t. f Kinsworth 
Lillyhoe from | g^^ g^j^j^j^j^ 



47*7^7 
69867 



As the stations Lidlington> Trusler Hill, together with Crouch Hill> Cumner Hill, and 
Whiteham Hill, have been used for purposes of greater importance than secondary ones have 
been generally applied to, I shall insert the triangles formed by their intersections in this 
article. 
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No. of 
triangles 



LI. 



Names of stationi. 



Kinsworth 

BowBrlckhUl 

Lidlington 



Observed 
angles. 



3» 4 5 

8o 39 37.25 
68 16 22,25 



180 o 4,5 



Diff. 



Spheri- 
cal 
excess. 



0,42 



Error. 



ii 



+4>92 



Angles corrected 
for calculation. 



3J 4 4 

80 39 34*75 
68 16 21,25 



DUtincet. 



Feet. 



Lidlington fWnn { J?- ^^^^^ 



3*035*^ 
6*255.3 



LII. 



Lillyhoe 

Kinsworth 

Lidlington 



78 58 26 
51 46 22 



78 58 26 
51 46 22 
49 »5 >2 



LiUyh<«fro™(S-;;J. 



47280 
49025 



The distance from Lillyhoe to Kinsworth, a^ found in a former triangle, is 472^8,1 fleet* 
and by the last 4728P feet ; therefore, 47279*3 may be taken for the true distance in feet. 



LIII. 



Bow Brickhill 

Lillyhoe 

Lidlington 



38 28 56 
23 59 3" 




38 28 56 

23 59 3' 

"7 3> 33 



LiUyhoe from ( ^^'^V, 



\ Bow BrickhUl 



49027*3 
69869 



And this triangle, with that preceding it/ gives the mean distance between Lillyhoe and 
Lidlington =: 49026,1 feet; and, with the triangle Lillyhoe, Kinsworth, and Bow Brickhill, 
it assigns 69868 feet for the mean distance between Lillyhoe and Bow Brickhill. 



LIV. 



Lillyhoe 
Bow Brickhill 
Trusler HiU 



H 54 42.7s 

• • • 

















5 52 11,5 

H 54 42,75 
159 «3 5*75 



Trusler Hill from { ^^iZ'^"^. 



20138.7 
50673,6 
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No. of 
triangles 



LIT. 



Names of statioiit. 



Crouch HUI 

Epwell 

Brill 



Observed 
angles. 



Diif. 



o § 



145 23 26,25 
27 3 10 



Spheri- 
cal 
excess. 



Error. 



Angles corrected 
for calculation. 



Distances. 



o / 



145 23 26 
27 3 10 

7 33 H 



Crouch Hill from 



r Brill 
L EpwcU 



Feet. 



102608 
29668,8 



Distance from White Horse Hill to Shotover Hill 108050,2 flit. 



LV, 



l«vi. 



Shotover Hill 
White Horse 
Whiieham HUI 



48 5 32>75 
16 59 53,75 

"4 54 34»75 








180 1,25 









48 5 32,25 

«6 59 53*^5 
"4 54 34'5 



Whiteham Hill from 



( 



White Horse Hill 
Shotover Hill 



88662^2 
348*7.4 



Whiteham HiU 
Shotover Hill 
Cumner Hill 



55 52*35 
24 37 36 

99 29 48,5 



179 59 59»5 



Cumner Hill from 



55 5* 36 
«4 37 37 
99 *9 47 



{ 



Shotover Hill 
Whiteham Hill 



H7i4*3 



And, because the Observatory of his Grace the Duke of Marl* 
BOROUGH, at Blenhdm, together with that at Oxford, have been 
observed with the same care and attention as the principal stations, 
and also because precise determinations of the situaticms are d[ 
great importance, I shall here insert the triangles formed by their 
intersections. 

K 
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No. of 
Ui angles 



LVIl. 



Names of stitioiu. 



ShotoTer Hill - - 
Cumner Hill - - 
The Arias on the top 

of ti.e Observatory 

at Oxford 



Observed 
angle*. 



I » 

23 II 5 
29 II 33 



Oiff 



Spheri- 
cal 
exceti. 



Error. 



Anglcfl corrected 
for calculation. 



23 II 5 

«9 23 33 
127 25 22 



Oxford Observatory from | shlS?0TCr Hill - 



Distances. 



Feet. 



18065,1 



LVIII. 



Whiteham Hill . 
White Horse HiU - 
Blenheim Obsenrator) 



131 25 36,5 

>o 30 43»5 
• • • 

















131 25 35.5 

10 30 43»75 
38 3 40'75 



Blenheim Observatory from {^1;:^?^^^. 



10783**9 
26237,6 



ART. XIV. Triangles for connecting the Series carried on from Scut-- 
cbantfly Barrow and White Horse Hilly in Berkshire^ into Buckings 
bamsbire and Bedfordshire, witb tbe Series carried on for tbe Survey 
of Essex. 

The angle at St. Ann's Hill, between the station on Hanger Hill 
Tower and Hampton Poor House, inferred from General Roy's 
Account, is 25^ 33' 58'^5. In 1793, the angle between the staff on 
Pen Church Tower and Hampton Poor House was taken, and 
found = Q^"" 5/ 34">5 J therefore, the angle between Pen Tower 
and Hanger Hill is 70* 93' 36''. 

The distance from St. Ann's Hill to Pen is detenxuned by 
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the fbllowing.triangle;,mvv'hich the distance between St. Ann's 
Hill and Bagshot Heath, viz. 46955,3 feet, (see PhiL Trans, 
for 1795, P>i49$)) i&'Used.for the base. 



NuBC4 of twUnlt. 



St. Ann's Hil 
Bagshot • 
Pen Tower 



80 +3 48 
70 30 37 



80 43 48 
70 30 37 
28 45 3S 



Pcii Tower from i 



Bagshot Heath - 



The distance from St. Ann's Hill to Hanger Hill Tower is 
^895,8 feet: this. is derived from the mean length of the base 
on, Hounslow Heath. This side, together witli St. Ann's Hill 
aijd.Pen, using the included angle at St. Ann's Hill, as found 
above, give 94640,5 feet, for the distance between Pen and 
Hanger Hill Towers. 

The angle at St. Ann's Hill, between Bagshot Heath and 
Hanger Hill Tower, is 151° 7' a4",s5: this, with the sides 
Bagshot Heath and St. Ann's, St; Ann's and Hanger Hill, 
give 17' 13' 43", for the angle at Bagshot Heath, betwera 
Hangar Hill Tower and St. Ann's Hill: hence we have the 
following triangle. 

Bagshot Heath - - i6* 45* 43" 
. HangOT Hill - ■■* 103 18 83 
Stanmore- - -^ -59 ^55 54 
K9--^' . ' ■■■■ 
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Which triangle gives 37431 feet» for the distance between Sttn«' 
more and Hanger Hill Tower. 

The angle at the station on Bow BrickhiU^ (seethe preceding 
article,) between Wendover and Kinsworth, is 46* 18' 8^,5; 
and the distances from it to these stations are 92402,2 feet, 
and 57668 feet respectively : these give the following triangle. 

Bow Brickhill - 46^ 18'. S'\s 
Wendover - - 38 25 21,25 
Kinsworth - -^ 95 ^6 30,25 
From which the distance between Wendover and Kinsworth 
is found = 67090,7 feet. The observed angle at Wendover, 
between Bow Brickhill and Stanmore, is 102** 22' 29''; from 
which, subtracting 38** 25' 2 1'',25, the angle between Bow Brick- 
hill and Kinsworth, we get 63** 57' 7'',75, for the angle between 
Kinsworth and Stanmore. Again, the observed angle at Kins- 

* ft 

worth, between Bow Brickhill arid Stanmore, is 173* 3/ 44''; 
from which, subtracting the angle between Bow Brickhitf knd 
Wendover, we get 78** 21' 13",7^, for the angle between Staii- 
more and Wendover. If these computed angles are actii^lty 

such as might be observed, were Kinsworth and Wertdover 

« • 

vbible from each other, the kngle at Stanmore between thtee 
stations ought to be 37* 41' 39", nearly : but the observed angle 
^^ S?'* 4^' 4^'^75i ^hich is so nearly the computed one, as to 

* * 

R 

leave little doubt of the accuracy of diose' data from whkih the 
angles are derived. The distance from Wendover to Kinsiivordi 
is 67090,7 feet. 

Wendover - 63 57 7'75" 

Kinsworth - 78 a 1 13,75 f which, corrected for calcula- 
Stanmore - - 37 41 4»»75 f . tion, becomes, 

ibo o 3,85 



r « » • \ 4 t.j 



Wen4Qy^r. .- ^/y 7 
'lOn'sworth' '-' 78 8112 
' St^iti^k>re - 37 4,1 41 whidi triangle gives 

. In^COnsequenoieof Btislry Heath intercepting the view towards 
itifi i^»£Et frcHR Staniknor^y it became necessary to choose a station 
on !(h^ foi'tnen. To det^inihe the distance, the angles at the 
two stations were taken very accurately; they were as follows^ 

Stanmore - 42 ii 21,5 

Bushy JHeath 135 85. 4^,5 

Kinsworth, . . . • which gives 5483,3 feet for the 

required distance. 

To determine the distance of the station on Pen Church Tower, 
we have two angles in the following triangle, viz. 
Wendover - 38 13 i8 v j^j^^ ^^^ ^^ ^ j ,^_ 
atanmore -. 33 44 48 [ ^ ' becomes 
Peri Tower- 118 1 54 J ^°"' '^°"'«S' 

Wendover -. . S^ ^3 18,35 
- -^Staftmore - «3 44 48,25 
P^ Tower - 118, 1. -541.5 which triangle gives 

'the distance of Pen from (S'^"**°''^'=4.9°*7 Ifeet. 

, , |Stanmore = 75325.4/ 

• Wkh this distance of Stanmore from Pen, found from the 
Uist triangle, and also that between Stanmore and Hanger Hillj 
derived from the triangle, Bagshot Heath, Hanger Hill, and 
Stanmore, together with the included angle at Stanmore, viz. 
109' 28' 22",5, we get the distance of Pen to Hanger Hill 
Tower = 94631.8 feet. The same • distance has been found/ 
befbrei in a shorter and morci direct way, being 94640,5 feeti~ 
the cfifTerence is only 8,7 feet ; a sufjScient proof that the distancei^p 
given for the survey of this intricate and woody country, are 



7» .i^Xh 4ccmHfif^iiiys 

sufficiently correct. It will be more convenient to show how 
these triangles are connected with thpse to. the east^^Vd, wh^ 
I arrive at that port.of th^ work whic^ tr^ts of. th^ survey pf 
Essex,. than at present. I sjiall, therefore, proceed to the fol- 
loWiing^ article^ after observing, tihat by theTielp of Harrow Spire, 
(the situation jof which has been; detettbined^ General Rov,) 
and by observations hereafter to be Aildc^^ith the imiadl instru^' 
raent-on Pen Tower, less difficulty w5U occur in the^ ittt^rior 
survey than was at first expected, nr n^ ^^ ^^ v/ rr t 

? O 1 * • ~ 






ART. XV. Triangles formed by the iniersections of Churches, 

' Windmills, and other Objects. 



t . m * m 






Triangles. 



Little Haldon - 

Ball's Obelisk - - - 

Great Haldon, secondary station 



Angles 
observed^ , 



O / 

13 54 50 
132 41 8 



.'.••'.. ... • . \j 'J L 

Distances of the Stations from the, 
, , ; intextected Objecit. . : ' m'. 



} 



Great Haldon 






{ 



iVeci. 

.*8974 

193^ 



Great Haldon from Bairs Obelisk 19366 feet." 



Great Haldon - 
Ball's Obelisjc 
Topsham SttepU 



68 o J5 
71 32 30 



' ' ' 0. ' ■ »; J i,.* * } 



>1\)psham Steepl( 






1 



,'T^ 



283IIS 
27679 



Little Haldon from Furland 72776 feet. 



:>— T 



ir. f f i 



■-y- 



Little Haldon 

Furland - - - 

H0pe*$ Nose, secondary station 



18 z 2. 
18 42 53 



iHopc'sNose *• 



- {. 



37^56 : 
39028 



ji) 



. 


Bodmin from TVcvbse 81967,6 feet. 


/ 


. : ..«o 


* • — 

• i ' 

Bodmih 
Trcvose - 

St, Minvem Steeple 


• 


IS 48 43 

21 28 36 


>St. Minvem Steeple 


i 


45^36 

36854' 

r 


• 

Bodmin 
TrcTosc - 
St^Minvern Windmill 


• 


• 
• > 

12 S 33 
84651 


jst. MinTcrn Windniill . 


. ' 1 


• 



Tri^tlbkitfida Sufvey. 



i§ 





Trwosc from Cadon Barrow 85624,8 feet. 












DuMDCHoFifaeiuiio 




TlilDglu. 




Angles 
.obmvcd. 


1 froD the 


Trevose 
Cadon Barrow 
St Isty Steeple 


s's 38 59 
13 IS 48 


jSt-Isey Steeple 


{ 


■9156 


Trevose 
Cadon Barrow 
5^ Merian SttepU 




58 41 39 
6 38 » 


1 St. Merian Steeple - 


{ 


80S04 



t Black Down froinSt. Stapben's 61506,7 feet. 






Black Down 

St. S:eplienN Down - 

Wtrringlo 1 SU/-pU 


—4 46 37 
7+ »o >4 


j Werrington Steeple 


{ 


61ZS9 

Sjoi 


Black Down 
St. Stephen's 
BoytoH SleepU 


15 i3 49 

'°4 53 9 


1 Boyton Steeple 


{ 


1910I 


Black Down 
St. Siephea's 
St. SupbenS S/eepie 


1 8 12 

30 7 II 


jSt. Stephen's Steeple 


{ 


60448 


flisckDown 
St. Stephen's 
Nertb Pttberwin Steeple 


5 3> 36 
153 13 23 


1 North Pelhcrwin Steeple 


{ 


77^9S 
16610 



Carratqn 


frojiLSf, Stephen's 52994 feet. 






Carraton 
St. Stephen's 

StokeclimiUmi Sieeple 


SO +0 IS 
38 21 4 


Istokeclimdand Steeple 


{ 


jaStS 
40997 


Cartaton - -, 

St. Stephen's 

Launctiton Steeple 


6 It I7 
SS ii f 


^Launceston Steeple 


J 


4961J 

6483 


Carraton - - ., 
St. Stephen's - 
Lauaeesloa Ciujicl 


5.58 26 
S3 7 3S 


JLauneesion Chapel- ■ 


{ 


« 



Long Knoll from We^tbury 581 18,1 ftrt. 



Long Knoll 
Wesibury 
Frame Steeple 



>Fronie Steeple 



33765 
4 '793 



74 .- ^' 4^f9*^M^ v 

L'tnsdown from Farley Down atfjjo^ ftet. 



LanMown 
Farley Dotm 
C9U Alton 



56 43 16 
38 a 3S 



rcct, 
34110 



Moor Lynch from DuDdon 5263S.S i<xt. 




.' 


Moor Lynch 

Uiindon ■ ~ ■ 

Walton Windmill 


'S 54 56 
aj >. 6 


1 Walton Windmill - 




10406 
14Z13 


Moor Lynch 

DundiHi •- - - - 

Westonzoyhnd Steeple 


19^ !f- 


1 Wcstonzoyland Steeple 


{ 


17688 


Mobr Lynch 

Dundon . - - 

Middlezr,y Steeple 


91 s 56 
i; 16 


[Middlezoy Steeple - 




36530 


Moor Lynch 
Dundon - • 
Cbedzoy Steeple 


'S3 58 50 
9 39 '3 


jchcdzoy Steeple 




IJ4S+ 
=9556 


Moor Lynch 
Dundon - 
Higbbam Windmill 


29 zo .8 

46 30 2Z 


JHighham Windmill 




'.n^ 


Moor Lynch 

Dundon - - . 

Higbbam Steeple 


36 ij 56 
39 S» S7 


JHighham Steeple - 




;55&-i 


Moor Lynch 

Dundon ... 

Bridfreu'aler Spire 


147 57 
16 15 14 


I Bridgewater Spire 




i'^it 


Moor Lynch 
Dundon - - 
Burton Pyftsent Obelisk 


69 S« » 
63 18 59 


.1 Burton Pynscnt Obelisk 




+09^3 ■.* 


Moor Lynch 
Dundon 
Somerlon SteejJt 


II iz 41 

129 4S s; 


>Somerton Steeple 




40792 
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Dundry from Lanidown SS>4-S,9 feet. 



T.i.nglc. 


Angle. 

objcrvld. 


Diilincaofilicimioii 
■ oleiiecicd objtc 


From the 


Dundry - 

Lansdoivn 

PvekU Oburcb Steeple 


.% '7 ."6 
8s .5 


} Puckk Church Stt.pfc 




Fcft, 
S77S7 
>|8I9 


Dundo' - 

Latisdown 
WttlUigb Steeple 


30 37 18 
86 18 39 


Iwestlrigh Steeple 




^,''& 


Dundry 
Lansdown 
Britl'il Cathedral 


ji 19 11 

Si 13 3 


I Bristol Cathedral 




^I9^<^ 
4493! 


Dundry 

Lansdown 

aidclifSlte!>le 


44 18 9 

II »I 2+ 


JRedcliff Steeple 




iao96 
42346 


Dundry 

Lansdown 

Long Aston Sleepk 


78 18 19 
14 3z 8 


VLong Aston Steeple - 






Dundry 
Lansdown 
Clifdeit »^indmill 


67 33 S' 
ij 17 8 


jciifden Windmill 




taSdo 
!I7'S 


Dundry 
Ltnsdown 
Blast C*sllc 


7S 37 »5 
39 7 3S 


[Blaze Castle 




38391 
58,32 


Dundry 

Laiisdown ... 

1*enpole Park Gazebo 


89 10 iS 
3« 5! 56 


jPenpole Park Gazebo 




JJili- 


Dundry 

Lan^down 

St. George's Steeple 


3« 16 ji 
31,49 5» 


1st. George's Steeple - 




J*39'" 
3279) 


Dundry 

Lansdown - - - 

Duke of Beaiifarfi Home. Sloke 


44 S* i" 
,8 5 , 


} Duke of Beaufort's House | 


41168 
390<i4 


Dundry 

Lansdown . - - 

H.r/,H Sl„plr 


!7 >S 3» 
39 >4( S7 


jHarSeld Steeple . 


i 


W7J. 
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TiUa^ld. 




DllUncti of Ifct Siitioni 


[omLbe 


Dufldry . - - 
Lansduwn - - - 
DuriMm SIrtple 


in 


|DaHnin Siwple 


{ 


red. 
•»$7S 


Duntlrr . . . 
Lansdown ... 
KntmiU SUeple 


63 4S 11 
59 9 SS 


JKiKmfc Simple - 


{ 


s9or> 


Dundry 

Laos^own ... 


.9 42 10 
S9 59 41 




{ 


♦7«+| 

«n7*~ 


Dondry 
WmttTbtUTH Stetfile 


46 II ji 
66 38 45 


jwinterhourn Steeple - 


{ 


SSO« 



Mendip from Dundry 69196 fert. 






Mndip 



> Leigh Steeple on Mendip -j 



•OJJS 



Mendip 



Mendip from Long Km^ 61962,3 feet. 



69SZ1 



LoDgKiKril 
Mendip 
ite//uf Spin 



' .' IS +^"}°*>'^"8 Spire 
- ■f«ri«y4>own from Wcubory 59&49r5 lect. 



f 49i86 



Watbniv 
Farley Down 
Dtnxea SUiftt 



MThhehoTSe from Scutcbamfly $1361,9 f<^"- 



'I 



7*78* 



Whitehone 
Scolcbamfiy 



-U" 'J }*"*«'"»''''■'' 



7.858 

40t59 
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n 



Triangles. 



Whitchorse 
Sciitr.hamfly •» 
WttUingfoM Steeple 



Anglei 
observed. 



lo 39 30 

U 



DisUnccs of the Stations from the 
intcrseaed Objects. 



j WaHingford Steeple 



Feel. 
101693 



T 



Whitchorse 

Scutchamfly 

Great Coxwell Windmill 



121 19 id 
21 7 .0 



JGreat Coxwell WindiQiU 



30295 
7^34 



Scutchamfly 
Highwortk Steeple 



*55^ 7- 
II 21 j6 



» ■ 



> Highwprtii Steeple 



»735S 



— < w 1 



■ ■« > » ■ > » 



Whir«horse , 
Scutchamfly - 
Drayton Sfeeple 



3^ 4 9^ 
99 45 3S 



> Drayton Steeple 



* I >y I I * > ■» » t 



30586 



Scutchamfly 
i24rcf/ry Steeple 



34 «-5i7 
109 33 5|6 



■^•^F"**" 



JRadlcy Steeple 



■T I ' * I ' "I ■ ■ ■■ 1 ■■ 



'ii6x& 
48624 



Whitehorse 
Scutchamfly 
Buckiand Steeple 



75 25 57 
44 IS S^ 



> Buckiand Steeple 



•••^— •^"F" 



41189 
S7"5 



Whjtehorse 
Sci^chamfly • 
Witney Steeple 



81 19 \i 
62 34 49. 



I Witney Steeple- 



H II. I ii 



S72A9 
86007 



Whitchorse 

Sctttchannfly - 
Bampton Steeple 



90 S7 40- 
48 ty JO. 



> Bamptpn Steeple 



Whiteham from Brill 62066,1 feet. 



Whiteham 
Brill « 
lilip. Steeple 



•^•W^-'^'^f*' 



>9 47 5 
H J5 ^ 



M l 



jlslip Steeph 



"••^■^ 



» f I I I S ' J " 



Whiteham 

Brill 

Woodstock Steeple 



•^•rf^ 



Whiteham! 
BriU -I 
KidUngton Spire 



78 47 7 
25 3 J8 



38 39 25 
18. 59 22 



r 



jwoodi 



Woodcock Steeple 



yi| i MM i|ii| ^ p> i ny^^^i^w^ n i a 1 ^ 1 I 



>Kidlio|ton Spire 



L2 



• 4 



38994 
7^799 






<■» . ; ' 



64725 



14677 
4737} 
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Whitchorse from Brill 146603,2 feet. 



Triangles. 



Whitehorse 

Brill . '. . . 

fVitcbwood Forest Beacon 



Angles 
observed. 






46 10 15 
40 32 9 



Distanrec of the Stations from the 
intersected Objects. 



>Witchwood Forest Beacon 



{ 



Feet. 

95439 
105936 



Broadway from Epwell 8061 1,4 feet. 



Broadway 
Epwell 
Warwick Steeple 


— • 


46 51 21 
85 48 34 


> Warwick Steeple 


{ 


109337 
79992 


Broadway 

Epwell 

St. Martin's Spire, 


• • 
Coventry 


49 43 \9 
100 10 39 


>St. Martin's, Coventry 


■{ 


15S205 
iai6t7 


Broadway 
Epwell 
Sohybull Spire 


m m 


7> 52 3» 
74 $3 55 


1 Soleyhull Spire 


{ 


142027 
135^806 < 



Corlcy from Arbury 
1 


Hill 117463 feet. 






I 

Corley , • • - . - 
Arbtiry - - - - 
Dun Cburcb mndmill 


10 17 47 
18 1 45 


JDun Church Windmill 


{ 


70621 

44«49 


Corley ; . . . - 
Arbury - - - - 
Gazebo an Bardon Hill, Leices- 
tersbtre 


107 11 9 

34 20 2 


> Gazebo on Bardon Hill 


i 


106471 
180344 

• 


Coriey • ^ ^ - 

Arbury : - - ^ - 
Markfield fVindmill 


ioo 41 54 
36 37 26 


j Markfield Windmill - 


{ 


"3373 
170270 


1 

! 

Corlcy - ' - • * 
Arbury • - . 
Newnpam Windmill 


« 45 4' 
loi 33 35 


> NewnbaixT Windmill 


i 


584s 



Corlcy from Broadway 171 570 feet. 



Broadway 
Corlcy - - 
Building on Breadon Hill 



g6 31 27 
»4 33 9 



I Building on Breadon Hill < 



46201. 
1S268& . 
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Epwell from Crouch Hill 29668,8 feet, 



Triangle*. 


Angles 
observed. 


Distancei of the Stations from the 

intersected Objects. 


Epwcll .... 
Crouch HHl - . . - 
Deddington Steeple 


24 43 28 

124 8 31 


Deddington Steeple - < 


feci. 

47493 
24000 


Epwcll - - - - 
Crouch Hill - 
Bloxbam Spire 


22 2 57 
89 27 20 


/filoxham Spire - i 


31887 
11971 


Epwell - - 
Crouch Hill - 
Aynoe Steeple 


12 41 39 
«55 28 33 


•Aynoe Steeple - i 


60070 
31802 


Epwcll - - - 
Crouch Hill - 
Adderbury Spire 


12 45 23 
143 29 30 


> Adderbury Spire - i 


16265 


Epwcll - - - 
Crouch HUl 
Fartbingo Steeple 

Epwell fr 


9 33 *9 
162 29 20 

om Arbury 1 


VFarthirjgo Steeple - I 
^ill 83098,4 feet. 


64520 
35605 


Epwcll 

Arbury HUl 

Round House, Edge Hills 


27 30 * 
8 9 42 


1 Round House, Edge Hills < 


20235 
65816 


Epwell ... 
Arbury Hill ... 
St, Martinis, Coventry 


50 9 8 
87 15 6 


jSr. Martin's, Coventry j 


122636 
94262 


Epwell - - - 
Arbury Hill 

Round House IVindmilli Edge 
Hills 

Brill 


28 31 46 
7 34 6 

from Quaint 


1 Round House Windmill | 
on 40908,6 feet. 


18576 
67364 


Brill .... 

Quain ton - - . . 
Wingrove Steeple 


19 36 52 
»40 7 47 


iwingrove Steeple - i 


75747 
39665 


Brill - . . 
Q^ainton^ . • 
Hardwick Steeple 


16 25 48 
128 12 5 


J Hardwick Steeple • | 


5S539. 
.19989 



8o 
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Trunglo. 


Anglfl 


Diilincn a( the Staiio 
iiHHKcied Objr 


u f.om Uit 


Brill . . - - 
Ugg€r^at%Ut^e 


i6 41 II 

4 H >'' 


JLuggersalStet-ple 


! 


Fm. 
8;io 

31664 


Brill - - - . 
Quainlon 


8 30 43 
144 10 JZ 


5 Granborough Steeple 


i 


13170 


Brill - ... 
Qoainton . , - - 
Bictiltr SteepU 


10s 7 JO 
31 10 sj 


\ Bieestar Steeple - 


! 


3" J* 
58ZID 


Brill . . - 
Qu^inton - - 
Centrt of tb4 Great Httute at 
WooiOH . 


17 37 '« 
9 '8 n 


f House at Wooton - 


{ 


H7M 
27181 



Slow from Broadmy 53103,1 feet. 



Stow - ... 

Broidw«v 

Sarsden Cbaptl 


113 33 so 
19 as »3 


I Sarsden Chapel • ^ 


18710 
7111S 


Stow . . 

Broadway 
Walford Spiff 


S6 10 41 

+9 H 47 


I Watford Spire - J 


4i»9S 
4J06i 


Stow - . . 

BnMdway 

BoHrtM Cbapel 


'♦ J 44 
II 31 40 


1 Bounen Chapel - | 


319*6 

11784 



Stow from Bpwell 78938(1 feet. 



Epirfi - " . ■ . ■ . ■ 1;;'; !s.o,<».h,wow 

slow on tb* Wold SUipti 



9176 
J4S7J 



Weiidorer from Brill 91409,7 feet. 



BriU 

Wendorer 
PUcbcol WMMl 



♦J 3° '" 
4* 17 4 



■ Pitchcot Windmill 
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8t 



Tiiingl e i . 



mm^f^mmi^m 



Biill 

Wcndoycr - 
IvJHgbot Spire 



Briil 

WendoTcr 

Padbury Steeple (doubtful) 



Antics 
observed. 



*^ 



O / 

24 15 12 
III 33 40 



XTlMSIMCtt ■©! flic •••MOW# 'vfOm the 

intersected Objects. 



I I M<> 



iriw^«4^^rffa 



>lvioghoe Spire 



Brm 

Wcndover - 
Qudinton SUeple 



66 36 4 
46 32 33 



V Padbury Steeple 



46 40 52 
31 1 48 



I 



>Qua!nton Steeple 



{ 



{ 



Feeu 
98663 

43577 



7»943 
92401 

III '■ 



f\ 39009 



55056 





Wendovcr from Quainton 72889,4 fpct. 




« 


Wcndover 
Qnainton - 
fVing Steeple 


- 


34 46 37 
45 9 20 


j Wing 5teeple 


{ 


52487 
42230 


Wendovef 
Quainton - 
Crindon Windmill 


• 


44 58 n 
61 9 59 


V Crindon Windmill 


■ { 


6647 a 
53626 



Quainton from Bow Brickhill 67490,6 feet. 






Quainton . . - 
Bow Brickhill • - • 
Souther t Ohelisk,Stow Park, Bucks 


7S »5 34 
47 19 > 


i Southern Obelisk 


• { 


58876 
774*9 


Quainron 

Bow Brickhill - 

Northern Obelisky Stow Park 


1 

75 4:46 

49 »3;49 

■ 
» 


1 Northern Obelisk 


■ { 


6i88r 
78942 



Wcndovw from Kinsworth 84462 feet. 



Kinsworth 
Wendover 
Leighton Buzzard Spire 



69 56 52 
31 6 26 



I Leigh 



ton Buzzard 



I 



Kinsworth from Quainton 84996,3 feet. 



SLIII9Vf 111 Itl • 

Quainton - 
Ayleshury Steeple 



17 4^ 12 
51 5 23 



> Aylesbury Steepl 



c - 



{ 



353«7 
64215 



{ 



70886 
27879 



6s 



The Account of a 

Bow Brickhill from LicUington i*o}$,6 feet. 



Tiiiofitti. 


Anglci 
ob«,vcd. 


DutiDcci of iht Stitiooi from the 
luuiicciid Objccu. 


Bow BrickhiU ■ ■ - - 
Lidlington - - . 
NoTtb Cravlfy Spire 


I? +3 " 

6s 40 39 


I Norih Crawley Spire - 




reel. 
3„68 

I'm 


Buw BrickhiU - - 
Lldliiigton - . . - 
Pavrnbam Spirt 


+! 8 47 

liZ 13 M 


1 Pavenham Spire 




?7»64 


Bow Brickhill 
Lidlington - 
St. Paul's Spire, Btdjord 


H '5 =S 
137 19 11 


jst. Paul's, Bedford . 




41651 


Bow BtickhiU 
Lidlington 
Sbarjtbrook Spire 


IM 8 .; 


isharnbrook Spire 




S40S0 
67038 


Bow Brickhill 

Lidlington - - . 

Woburn Market HoHse 


38 *' 47 
19 39 !o 


Iwoburn MarXeC House 




..656 
■3S33 


Bow BrickliiU 

Lidlingion - - . 

Ridgemont Station 


S 3 35 
10 6 I 


I Ridgemont Sratioii 




= ■484 
10804 


Bow Brickhill - 
Lidlington 
WootlOH spire 


'i '' '' 
■ 16 31 IS 


[Wootton Spire - 




jsh 


BAw Brickhill 

Lidlington . - . 

Crarifield Spire 


36 +0 14 
6, 5, j6 


jCraiifield Spire 


{ 


■959? 
19516 



Liliyhoe from Lidlington 49016,1 feet. 



Lillyhoe . ^ . . 
Lidlington .... 
Poliux Hill Spire 


3 1 as 
3 a 16 


J Poll™ Hill Spire 


{ 


.4^ 


Linyhoe 

Xidliogton 

Bffw Brittbilt Stieple 


13 '3 "3 

119 IS 11 


}Bow Brickhill Steeple 


{ 


?t»s 


Lillyhoe . 
Lidling'oii 
Colmeol^b Spire 


49 54 .3 
100 30 33 


jcolmworth Spire . 


{ 


97617 

7S944 
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Triangle.. 


Anglo 

oUerved. 


DiiUDCci oF ihs itiiioni from the 


Lillyhoe 
Lidhngton 
Sils.>e sp,fe 


13 S7 30 
2Z 4 36 


[ Silsoe Spire - 1 


Ffct. 

*SS99 
27656 


LiUyhoe 
Lidlington 
FJilton Steeple 


u 46 13 

17 18 19 


[ Piitron Steeple - ] 


30008 
20580 


Lillyhoe 
Lidlington 

Sbillinglon Slceple 


S7 56 38 
19 37 7 


I Shillington Steeple j 


16857 
4»S49 . 


Lillyhoe 
Lidlington 
ffestouing Steeple 


>+ ss «+ 

24 29 56 


i Westoning Steeple - J 


31242 
19586 


Lillyhoe - 

Lidlington 

Wrest Garden Obelisi 


ij 4« 47 
ig tS i2 


{ Wrest Garden Obelisk. j 


13770 
28880 


Lillyhoe . 

Lidlington 

St. Neot's Steeple 


63 J9 11 
83 31 5' 


[ St. Neot'i Steeple - J 


105026 



Kinsworth from Lidlington 61155,3 feet. 



Kinssrortli 
Lidlingioi 
Marlinglon Steeple 


17 4 20 

»3 39 • 


I Harlington Steeple - ] 


3766* 
17565 


Kinsworth ... 

Lidlington 

Mjulde-f Steeple 


17 22 11 

87 3 13 


[ Maulden Steeple . J 


6316s 

18S82 


Rinsworth ... 

Lidlington 

Millbroot Steeple 


3 S3 «♦ 

7i 16 9 


j Millbrook Steeple - j 


60167 
42622 _ . 


Kinsworth 

Lidlington - - - . 

Strtatly Steeple 


36 IS 3» 
33 4' 7 


I Streatly Steeple ■ j 


36,67 


Kinjworth 
Lidlington • 
Hanslop Spire 


.It 'VI 


> Hanjlop Spire - j 


.115U 
70SS' 



M 



8* 



. . Jht- Account of A vCi! 

Kinwrnih froin B<mv BrtekKUl $7668 feel. 



TriinjUi. 


££U. 


OiKiKCi ofthr Suiioa 
inltTKCtcd Obje 


.from the 


Bow Brickhill 
Kiiuwonh 
SoMldrcpe spirt 


131 j'l 10 
30 '7 44 


tsouldrope Spire 




■is? 


Bow Brickhill 

Kiniworth - . . 

Sauldim WinimiU 


91 3t 5J 

28 2+ s5 


jSauldon Windmill - 




^«i 


Bow BricUiiU - 
StnMtyWhulmm 


70 9 J3 
33 «7 4 


jstcwkley Windmill - 




j»7o6 
SiSiI 


Bow Brickhill 

Kinswonh - . . 

TbarjUld mndmill 


6» S7 57 
93 36 «3 


JThar&ld Windmill - 




1J9IS7 
HJ07J 


Bow BnckhUI 
laniworth - 

TotttMbo€ station 


4 'J 44 
H 47 37 


1 Totlenhoc Staiion - 




■S<H9 


Bow BrickhiU 
Kinswonh 
Cbalgrav* SUtpte 


21 ss 14 

43 '» S4 


jChalgrave Steeple - 




«S9<> 


Bow Brickhill 
KiMwonh 


8S 34 3 
17 13 19 


JLidlinglon Windmill - 




iUi4. 
6>44S 


Bow BrickJi'lI 
Kriswonh 
Keysoe Spire 


1 16 41 to 
41 6 4 


1 Keysoe Spire 




10717s 
i41»SO 



Li%h« from Tniikt Kill so<7j,6 feet. 






UHyhoe 

TtadlrHiU 

KmltlKg Grttn Km Tni ' ' 


(1 j« 11 
i«3 'SI SJ; 


t 

JKnottjng GrcTO Blm Tre« 


{ 


"^ja 


LDlrhot 
Tniw HiU 


36 4^17 
«7 4 * 


JsunddnWindmiU . 


{ 


3J79= 
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Bew Brickhill from Tnisler Hill 20138,7 feet. 



Triangles, 



Bow Brickhill 
TnislerHill - 
Crawley Steeple 



Angles 
obser^d. 






/ 


M 


25 


13 


54 


so 


16 


22 


> 

93 


18 


'S. 


49 


17 


46: 



-»-i- 



Distinces of the tUtions from the 



inienecled ofaiecu*-. 



w. \ '>\ 



' i 



.\ 



> Crawley Steeple 






5998 
8867 



Bow Brit khill 
tmsAerHiU . 
Moulsboe Steeple 



Bqw Brickhill 
TritlepHiU 
Wpbum StifpU 



'Wm III 




IJJ^;il}wol?.'.«»*tcepk - , { 



25136 



8552 



Bow Brickhill from* L{ity(ioe»^8tf7 fcet." 



• > 4 1 ■ 



\ . I 



> I ■■! 



Bow Brickhill 
Lillyhoe 
Renbold Steeple 



Bow Brickhill 
Lillyhoe 
RmfiHsden Steele 



6o:57 17, 
68 43 59 



'"1 < 



:|Renh6td$t49ple - 



■■■■^^^-■^wi^— ^np«^*i*«^«V 



>4 S5 3* 

>6 41 24 



1 1 ' . I . ■ 



VRavensden Steeple 



{ 



8460S 
'79373 



8 t ■ ■ 



^ 



85825 
84646 



Kinsworth from Lillyhoe 47278,7 feet^. 



.^4^ 



BjiMnrorth 
Lillyhoe 
Fiawkk Steeple 



m f • 



♦; ♦♦♦5 JFlitwick Steeple' ' . { 



H9 










• 'i ' 



'^ ! 



r . 



» « 



' f 



, , . f , ,. 



.\ ' 



. 1 



• 4 



-;-*< 



V( 



Ms 



»- 



■ f. J 
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SECTION SECOND. 

Determination of the Latitudes and Longitudes of the Stations on 
Black Down, in Dorsetshire, Butterton, in Deiwisbire, and St. 
Agnes Beacon, in ComzvalL 



Art. XVI. — Calculation of the Distance between Black Down and 

Dunnose in the Isle of fFigbt. 

To complete this distance, I shall have recourse to the xxvith 
and xxviith triangles, published in the Philosophical Transac- 
tions of 1795, and tiiid and Livth of the Trans, for 1797, 
together with the observations made at Black Down, in the 
latter year. (See also PI. X:^X. Fig. 1.). 

The most eligible method of calculating with these data^ 
seem^ to be that of first finding the cross-distance between 
Black Down and Dean Hill. To do this, we have the angle at. 
Nine Barrow Down, between Black Down and Dean Hill, and 
the respective distances from the first to the latter stations, 
together with the newly observed angle between Dunnose and 
Nine Barrow Down ; from which we obtain the angles of a tri- 
angle, constituted by Dimnose, Nine Barrow Down, and Black 
Down. 

The distance from Nine Barrow Down to Dean Hill is 
166497 feet, and, frcMn the same station to Black Down, tiie dis- 
tance is 12678a feet, (see Phil. Tlrans. for 1795, p. 509, and for 
^7d7> P- 4!55f) ^^^ *h^ angle comprehended by those distances 
= 110** 30' 13'' ,25. The difference between the horizontal ang^e 
and that formed by the chords is 3",25, which, substracted from 
110^ 30' 13^,25, leaves 110^ 30' 10'': computing with this 
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angle and the sides spoken of, there results the following tri- 
angle, viz. 

Nine Barrow Down - no* 30' 10'' 

Black Down - - 40 6 54>75 

Dean Hill - - - 29 22 55,75 

This, using the side Nine Barrow and Dean Hill, ( 166497 
feet,) gives 240236,7 feet, for the distance between Black Down 
and Dean Hill. 

The angle at Dean Hill, between Nine Barrow Down and 
Dunnose, is 64"* 50' 19'', (see Phil. Trans, for 1795. P- 5^h) ^^ 
the angle between Black Down and Nine Barrow, as just found, 
is 29* 22' 55'\T5j which, increased by the proper correction for 
the difference between the chord and horizontal angles, becomes 
29*^ 22' 57'',5. The sum of these angles ,94* 13' i6'V5, is the hori- 
zontal angle between Black Down and Dunnose. 

The angle at Black Down, between Dunnose and Nine Bar- 
row Down, deduced from observations made in 1797, is found 
to be 4"" 30' 25'',75 : this, subtracted from the angle between 
Dean Hill and Dunnose, leaves 35* 36' 29'^ for the angle at 
fi^ck Down ; which, corrected for the purpose of reduction 
to. their respective chord angles, become 94"" 13' 11 '',5, and 35"" 
jlS' 25'',75, from whence we get the angle at Dunnose = 5^ 
10' 22'',75. We have, therefore, the following triangle, viz- 

Dean Hill ^ ^ - 94"i3' ^M'' '^ 
Black Down - - 35 3^ «5>75 : 

Dunnose - ^ .• 50:1022,75 

The distance bet^^een Dean Hill and Dunnose is 183496,2 
^t, (Phil. Trans, for 1795, p. 501,) and that between Bla<;^ 
Down and Dean Hill» according to the foregoing computation^ is 
240236,7 feet : these, applied to the angles of the above triangle. 
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jjiw 5t4S09>^5 and 314,305,4 feet; respectively, for the distance 
Mwcen Black Down and Dunnose: wherefore, the meaiir 
3H3^7»5 f*t> = 59*528 miles, may be t^cnisidered as the true 

distance between those stations. 

■ «■ 

Direction of the Meridian at Black Down. . 

On the 18th of April, in the forenoon, the : \ ' -' 

angle between the Pole Star, when at its 
greatest apparent elongation from the meri- 
dian, was observed, and found to be 

And on the 19th, in the afternoon 

Half their sum is the angle between the 
ttieridiah and Abbotsbury staff 

On the 20th of Aprils in the forenoon, the 
angle between the Pole Star, when at its 
greatest apparent elongation from the meri- 
dian, was observed, and found to be 

And on the 19th, in the afternoon -. 

Half their sum is tfie angle between the 
meridian and Abbotsbury staff - - 101 31^ 

Therefore, 1 or 31/ s'^ may be taken for thcf angle betfWeeA 

the meridiah and Abbotsbury staff. ^' ' i . »* 

- ■ ■ ' ■ • ,' . ' ' ' .-^ v.. 

Art. XVII. — Latitude and Longitude k)f. Black 'Down. 

TTie angle between Dunnose and the Abbotsbufy Staff was^ 
observed, and fourid =: 164** 26'"35''25 rand the angle between 
the, meridian and the same stafl^ by double azimuths of the 
Pole Star, 161^' 31' %'\ Wherefore fheFr sum, subtracted fhte 
360*, ' leaves 94,^ 2' i^s",75, the angle ■ which Dunnose -iriti^ 
with the meridian. .:^rjoM 





r. . -v 

V I 


104' 19' i«^*i 


98 4« 4r ''' 

r rj 


• 

101 31 3 


104 19 iSi%S 
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, IHLFig; 4.: Pl^ti^XX^. tet Z be the zenith, B the station oi^; 
Black Dowa^iaiidlZBA.itls tfieridi^ti;: alsc>, let D: be DunnQ6«, 
apd ZD iti: m&ifidmvt; likewise^ suppose BC to be an arc of a 
great circle, perpendicular to the meridian at B, ^d DA ano- 
ther arc of a^ great circle, perpendicular to the meridian at D, 
BF and ED being the paralleb of la^tiide attack lE)6l^n and 

Dunnose. ^. '' - 

- , - - ' ' - '' * • . 
In the sphericaiy trii^gk ^^ZD^ the -angles at B and D ^re 

pven, the first being 94'^ gf^^^^ysi and the Second 84^ 54*' 53''; 

dierefore, in the triangle ABD the^^p^fe af,^ is>a5?»57'i;36'/>75, 

and, in the triangle BDC, the angle at D ?=? 84* 54,' 53" : hence, 

the angles of these triangles, when reduced ttfi^ose formed by 

the chords, are as f>llow5 : ; jy- : -^ • . 

fDDC=i«4,''54'58.5(' r '. 
: , In the Uiangie BDC i CDB = gi 2, 44^75 

lCBD= 4 a'2s,75 

; r.ABD = 85 57 36,7^ 

And in the triangle ABI>{ BAD = 88 57 16,25 
• lBDA=r 5 57 

' Now thcf distkrioe between Black Down and Ehinnose, BDi* 

hi^ been already found to be 314307,5 feet; therefore, using 

the above angles with thatdistanoe, (after the proper corrections. 

are applied for reducing the horizontal angles to those fomied 

by the fcSiards, ) we get, 

■ ln.a,e triangle B^^^^^ ' 

i^l?«idVfte «»,gle ABD (AD=S.^^^^^ 

Again,, m the two SJiiaU trianglea forpied by the parallels 
B^ ^i^ JED, .the jp«:pendiculaifs BC an4 DA, and the ^rnall 
v^ C\Y^^jf\i^yA£^ ;We have the angles at.p and^ A gpiven,^^ 
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first being 91** «' 4^'»75» and the kst 88*57' ^5" « which ah^es* 
however, are augmented by die addition of the di£ferenoes be* 
tween the horizontal angles and those fonned by the chordB» 
We have therefore, 

fBCFaspi' a' 45.75" 
In the triangle BCF ] BFC s 88 35 51,5 

LfBC= o 31 «a,75 

rEAD=:88 $7. 17 
And in the triangle AED < AED = 90 31 31,5 

IADEs o 31 «i,5 

- And, uang BC and AD, as found above, we get 

CF = a859,n. 
And EA s^ »859,8]^^- 

Therefore FD = DC + CF = 82146,9 -f 2859,1 a= 95006 
feet. And BE =: BA =s EA = «7864,5 — • 2859,8 = 25004,7 
feet. The mean, 95005,3 feet, may be considered as very nearly 
the true distance between the parallels of Black Down and 
Dunnose. This method is the same as that made use of in the 
Phil. Trans, for 1795, p. 521, and affords the means of very 
accurately determining the distance between the parallels of 
latitude of the two stations, wlien the apgles were observed with* 
precision, and the direction in which the stations lie, is not 
much removed from east and west 

This small space, 25004,7 feet, corresponds to 4' 6"^, in 
which I use 60851 fathoms for the length of a degree of the 
meridian in 50* 41'. See Phil. Trans, for 1795, p. 537. 

Now the latitude of Dunnose is 50*" 37' 7^,3, and its longitnde 
1* 1 1 ' 36'' ; ( Phil. Trans, for 1 795, p. 536 ; ) therefore, 50* 37 '7''3 
+ 4' 6",5 =2 50* 41' 13'',^, is the latitude of Black Down. 

This method of finding th)e latitude seems to he more correct 
than by spherical computation; yet, by this latter, nearly die 
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same conclusion is derived ; for, the bearing of Black Down 
west of Dunnose being 84,° 54,' 52", a, we get the distance of 
that station from the meridian of the latter = 313072 feet, 
and froin the perpendicular, 27861 feet; which, converted into 
parts of an arch, according to the lengths of their respective 
degrees, gives 50' 41' 14," for the latitude, and i" 20' 46",4, for 
the longitude west of Dunnose. According to the troublesome 
yet ingenious method recommended by M. Sejour, in his 
Traite Analyiique des Mouveniens apparens des Corps Celestes, tliy 
latitude of Black Down comes out 50' 41' i$",9, and the longi- 
tude 1* 20' 4o">75- ^^^ "^3y, therefore, admitting tJie supposi- 
tion of Dunnose being situated in 50" 37' 7",3, safely take 50" 
41' i3",8 for the latitude, and 2° 3s' 22",4 for the longitude, of 
Black Down ; tliat of Dunnose being i' n' 36'" west of tlie 
meridian of Greenwich. 



Art. XVIII. Cjfculniion of tbe Distance between tlte Stations on 
Black Down, in Dorsetshire, and Rippin Tor, in Devonshire. 
For the calculation of this distance, we must have recourse 
to the XLvnth, XLViiith, XLixth, and Lth triangles. (See Phi- 
losophical Transactions for 1797, and Plate XXX, Fig. 1 of this 
Volume.) Inthetwofirst.wehavethewhole angle at Pilsden, be- 
tween Dumpdon and Black Down = 152° 3/ 2/',25, which, re- 
duced to the angle formed by the chords, becomes 152° 37' 24.",25. 
nie sides forming this angle, are Dumpdon and Pilsdai, Pilsden 
and Black Down ; the distance between the two first stations 
being 78459,3 feet, and between the two last 79110,7 feet. 
Fmm these data, the distaiKe between Dumpdon and Black 
Down is found to be 153095,7 feet, the ti^nglc for conijnita- 
tion being, ' ■■ ■<. J. 

N 
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Pilsden >• . ^ 152^3/ «4^«5 
.. Black Down - 1 , 13 37 50^ 
Dumpdon - - 134,445,25 ;; 

Btit this side may be also found, by computing with the whole 
angle at Charton Q>mmon, which angle, when reduced to the 
plane of the chords, becomes 141'' 33' 53'^75. The two sides 
are 58101^,5 feet, and :i 93345 feet; whicji-^^^ give the folr 
lowing triangle : i ; ;: ; ij 

Cliartair -..,-. i4,f33f,53'',5 -^ ..->^ 

Dumpdon - . 24 4^ 39 »»5 , •,' 

Black Down - 13 37 27 ,25; from whence w^ 
find the distance from Dumpdon ;tQ Black Down = 153094,1^ 
feet. Wherefore, the mean, 153095,2 feet, may bje considered 
to be very nearly the true distance. , ^ , 

In the Lth triangle, (Cawsand Beacon, Dumpdon, and Little 
Haldon) the angle at Cawsand Beacon is 43* 14' 2i'',25; and 
in the List, (Rippin Tor, Cawsand Beacon, and Little Haldon) 
the angle at the same station is 25*" 30' 39'',75 ; their sum is 68* 
45' i'\ and, adding 1' for the necessary correction, it becomes 
58** 45' st'\ Computing with this angle, and tlie including sides^ 
(64020,5 and 18334 feet,) we obtain the following triangle : 

_i ,RippinTor - - 9o'34*'35'' 
Cawsand Beacon . - 68 45 2 
Dumpdon - - 20 40 23, which gives the 

-distance from Dumpdon to Cawsand Beacon = 169014 fpet 

In the XLixth triangle, the observed angle at Dumpdon is 
found to be 86*39' 8''5, and,^by adding to it. the horizontal 
angle at p^iippdon, bet^/eeij; Rippin Tor .and Little Haldol, 

and ajbso that between Black Down and Charton Common, we 

» ■ • .• . • 

g^t 125'' 54' 3o'',5^ for the horizontal angle between Rippio 
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Tor and Cawsand Beacon. To reduce this angle to that formed 
by the chords, 6^^ must be subtracted ; therefore, 125* 54' 24^,5 
is the angle for com{nita&)n. The sides Dumpdon and Rjppin 
Tor, Dumpdon apdi Bl^ck Down, (169014 and 153095,2 feet,) 
with this angle, give the following triangle : 

RippinTor - - 25^36^4^5 / 

Dumpdon - 125 54 24,5 

Black DoWn.. - 28 29 31, whfch gives: the 
distance fpom Rippin Tor to Black< Down = 286973,3 feet. 

On referring td the observations made in i797f on EBack 
Down, it will be seen that the angle between: Rippin Tor ^and 
the staff erected near Abbotsbiiry, was 3** 8' 3^' [,5^ aftd tbfe 
angle l>etween Pilsden and the. same staff: 45^ 16' 13''.; ^fe<ir 
difference, 42** 7' 2o'',5, is the angle between Rippin Tor ^d 
Pilsden. Now, if the angles of the triangles, five in number, used 
in finding the distance between Rippin Tor and Black Down 
have been observed correctly, and the calculatihiis properly 
made, the computed angle at Blackdown, between ' those sta- 
tions, should bi> of -coiirse, the same ; 'but the angle formed by 
the chords of * the arcs between Blackdown and Pilsdeti and 
Dumpdon, Jbas been found = 13"* 37' 50'',5, (which is^Very 
nearly the same* as the horizontal one,) [and the angle between 
Dumpdon and Rippin Tor =s 38? 29' 31^',. which it is also un- 
necessary to*, correct : theirlsunl is^^^'^t^f ft i">3k;thQ;y$ry angle 
observed. It is not, p&haps j proper to .^isftiisg this > considera- 
tion, without <)bBCFvkig.tlmt this agreerowt.jiffpr^ ji^Gpcwg 
proof of the excellence of our instrument, ais the triangjeis, from 
their magnitude :and hatur^/jaienot so di^)oa&d a& to favour thp 
comparison.', - ^ .. ^ 



■ • I 



I'j;'i>:ciij 



-1 






•jw 



i' - '' * U*.4 1 



N2 



:94 ^^^ Account of a 

Art. XIX. Latitude and Longitude of Rippin Tor. 

The angle at Blackdown, between the staff at Abbotsbury and 
the meridian, has been found = loi*" 31' i",5f nearly, and that 
between Rippin Tor and the same staff = 3^ 8' 5^'\5 ; there^ 
fore, 98"* 22' 8'' is the angle which Rippin Tor makes with the 
meridian, and this, taken from l8o^ leaves 81*" 37' 52", the 
bearing of Rippin Tor S W from Black Down* 

This angle, with the distance found above, gives 28585,3 feet, 
for the distance of Rippin Tor from the meridian of Black Down, 
and 5608^,0 feet, for that from its perpendicular ; therefore, tfie 
latitude is 50"" 33,' 59^\^9 ^^^ the longitude west from Black 
Down, i"* 13' 3'',8 ; consequently, its longitude west of Green^ 
wich is 3"* 4^' 26"2, 

< . * ■ 

DirecUon of the Meridian at Butter ton Hill. 

On the eth of May, in the afternoon, the angle 
between the Pole Star, when at its greatest ap- 
parent elongation from the meridian, and the stafi* 
on Hemmerdon Ball was observed, and found 
to be - . - ^ • 9i*«9'iS"75 

And on the 7th, m the afternoon - ^ Q^j 4 14 

Half thdr sum is the angle between the meri* 
^n and the staflTon Hemmerdon Ball - 94 ^^ 44 

Again, on' the 7th, in the afternoon, the angle 
bttweeft th6 Pole Star, when at its greatest af^r : 
tetit elongation from the meridian, and Ae staff / 
'<m Heram^doh fiaii was dbsowed^ and found 
to be- - - - -91 «Sl;rf» * 

Half the sum of this, and the angle observed 
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in the forenoon of the same day, (97*" 4 14'') 

is - - . - - 94' 16^43'' 

Hence, 94"* 16' 44'' may be considered as the true angle be* 
tween the meridian and the staff on Hemmerdon Ball. 

The angle between the station on Rippin Tor and Hemmer- 
don Ball, is lai* 1/ 7^^,75 ; therefore, 121° 1/ y",7s — 94° 16' 
44" r= 37*" o' 23'',75, is the bearing of Rippin Tor, north-east of 
Buttertcm. This angle, with 62951 feet, gives 28585,2 feet, and 
56086,6 feet, for the distance of Rippin Tor from the meridian 
and perpendicular ; which, using 61182 and 60847 f^t:homs, for 
die imgths of degrees on the meridian and perpendicular, re- 
spectively become 4' 40^,3, and g' iq'\ Thetjefore, in the right 
angled spherical triangle BPT, (Plate XXX, Fig. 2,) in which B 
is Butterton, P the pole, T Rippin Tor, and R the point where 
the parallel to the perpendicular cuts the meridian, we have the 
oo<-latitude of T, or Rippin Tor, = 39^ 26' o'',9, and RT = 4' 
40'^3> We have, consequently, cosine 4' 40^^,3 : radius : : cosine 
39"* 26' o,''9 : cosine 39^ 26' 0,^7, the co-latitude of the point 
R. So PB = PR + RT= 39^ 26' 0^,7 + 9' 13'' ^ 39^ 35^ 
13'',7 ; therefore, the latitude of Butterton is 50* 24' 46^^,3, and 
its longitude west from Greenwich, 3"* 52' 47'',5. 

Art. XX. Calculation of the Distance between Hensharrow and 

Butterton. 

The most conveni^it, as well as the most accurate means of 
computing this distance, will be by referring to the Lvith, Lviith, 
and Lxivth triangles, in the series of 1796, where the sum of the 
observed angles at Carraton Hill is 1 36* 52' 43''. The correc* 
tion for reducing this angle to that formed by the chords, is /^' ; 
*«efore, 136* 52' 39" is the proper angle for computation. 
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The distance from Hensbarrow to Carraton Hill, is 100416 
feet, and from Butterton to that station 131576 feet. (See PhiL 
Trans, for 1797, p. 458, 460.) These diz/a give the following 
triangle, viz. 

Carraton Hill ^ . 1 36^ 5a' 39'' 
Hensbarrow - - 24 35 s'j.s 

Butterton - - 18 31 23,5, which gives 

8i6q2 feet, for the distance between Hensbarrow and Butterton 
Hill. 

The angle between Carraton Hill and Rippin Tor was ob- 
served in 1796, and found = 10 1"* 3' 44'',25. (See Phil. Trans. 
1797.) The angle between Hensbarrow and Rippin Tor is 
^19° 35' 3'^^^; therefore, iS"" 31' 19'' is the angle between 
Hensbarrow and .Carraton. The difference between the liori- 
zontal and chord angle is o'',25 nearly; this, added to iS"* 
31' 23'',5, gives iS'' 31' 23", 75, which is nearly the same as the 
observed angle. This agreement proves, that the Angles of the 
triangles connecting Butterton and Hensbarrow have been ob-^ 
served correcdy . . . ' : 

ART. XXI. Latitude and Longitude of Hensbarrow. 

The angle between Hensbarrow and Hemmerdon, (see Ob- 
servations made at Butterton,) was i"* 52' 4/^5 ; therefore, as the 
angle between the latter and the meridian = 94° 16' 44'', we get 
92** 24' 39'',5, for the angle which Hensbarrow makes with the 
same meridian. The distance from Hensbarrow to ButtertQn> 
as found above, is 2 1602 feet ; this, with the angle 93* 24- 39"j5, 
gives the distance of Hensbarrow from the meridian = 21^871 
feet, and from the' perpendicular : 9089 feet; these, conyerte^ 
into parts of degrees, become 35-^1 7'^lv and 1' 29^62. T|;iere* 
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fore, the latitude of Hensbarrow is 50^ 23' 3",3, and its longi* 
tude, west of Butterton^ 55' ^o'',2; consequently, its longitucle, 
west of Greenwich, is «° 52' 47"»5 + 55' 3P"»? = 4° 4^' 7"»7- 
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ART XXII. Direction of the Meridian at St. Agnes Beacon. 

On the 22d of May, in the forenoon, the angle 
between the Pole Star, when at its greatest 
elongation from the meridian, and the staff 
near Peranzabulo, was observed, and found 
to be - - - - -38'' 26' 1^5 

And on the 22d, in the afternoon - 44 o 33,25 

Half their sum is the angle between the meri- 
dian and staff - - - 41 ^3 17,5 

The angle between the staff at Peranzabulo and the station 
Hensbarrow, was also observed at the same station, and found 
to be 31^ 50' 5^\s \ wherefore, 41^ 13' \^'\^ 4- 31^ 50' ^^'\^ 
= 73* 4' 13'', is the angle between Hensbarrow and St. Agnes 
Beacon, 

ART. XXIII. To Jind the Latitude and Longitude of St. Agnes 

, ^ ' • ■ ■ 

Beacon. 

In Plate XXX. Fig. 3. Let A be the station at St. Agnes, P 
the pole, H Hensbarrow, and B the point where the parallel to 
the meridian of St. Agnes cuts that meridian, BHP being a 
right angled spherical triangle on the earth's surface. 

PH has been already found =39** 36' 56'',7; and, as BH, the 
distance of Hensbarrow from the meridian, == 92878, and AB^ 
the distance from the perpendicular, = 28271, we get BH ~15' 
10^,9, and AB s= 4' 38^^,8 ; which arcs are found by using 
61189 and 60845 fathoms, for the length of their respective 
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degrees. From these data^ the latitude of the point B is easily 
denved; for cosine 15' io",9 : radius :: cosine gp"" 36' 56^,7 : 
cosine 39"* 36' 54^,2, the co-latitude of B; hence 39"" 36' 54",2 
+ 4' 38'',8 = 39° 41' 33'',o the co-latitude of A ; hence 50° 18' 
27" is the latitude of St. Agnes. Its longitude, west from 
Hensbarrow, is also found by a simple proportion ; sine 39** 36' 
54'',2 : radius : : sine 15' 10^,9: sine o* 23' 48"; therefore, 

4' 48' 7^7 + o' «3' 48" = 5' "' 55^7* is ^^ longitude of 
St. Agnes, west of Greenwich, 

ART. XXIV. — Remarks. 

I have shewn, with attention to minuteness, the manner in 
which the latitudes and longitudes of the stations on which 
directions of meridians have been observed are determined. It 
pow remains to be considered, how far the uncertain state 
in which we remain, with respect to the figure of the earth, may 
affect the accuracy of those conclusions. 

If the earth were homogeneous, it would necessarily be an 
ellipsoid; and, were its diameters known, the longitudes and 
latitudes of places on its surface might be accurately computed, 
provided their geodetical situations were correctly ascertained, 
and the latitude of one station in the series of triangles truly 
determined. 

As there is, however, great reason to suppose that the earth 
is not any regular geometrical figure, from the impossibility of 
reconciling the results of the various measurements for ascer- 
taining the lengths of degrees of latitude, some uncertainty must 
remain with respect to our deductions ; but there seems to be 
reasons for supposing the errors, thence resulting, are confinec} 
within mod^nate liniifs. 
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In making computations on a given hypothesis of the earth's 
figure, the truth of the conclusions, as well as the ease with 
which they are found, materially depends on the distances of the 
objects from their respective fixed meridians. 

If the difference of longitude approaches nearly to, or exceeds 
3*, to compute that longitude, and also the latitude, it is necessary 
the precise figure should be understood ; because the analogy 
does not hold good, in that case, between the equality of the 
sums of the angles of spherical and spheroidical triangles on 
the earth's surface. With regard to latitudes, more particularly 
when the distances are diminished by means of frequent new 
directions of meridians, a knowledge of the exact length of a 
degree of a great circle is not necessary ; because the determi- 
nation of those latitudes, by means of spherical computation, 
bang true as to sense, the cosines of those small arcs will remain 
the same. 

As there cannot be a doubt justly entertained of the latitude 
of Greenwich being very accurately determined, as particularly 
set forth by the Astronomer Royal in his reply to M. Cassini, 
it is reasonable to suppose, that if any errors do exist in the 
latitudes of those stations, they can only have arisen from the 
computations being made with erroneous lengths of degrees on 
the meridian. 

In our former Papers on this subject, we have taken it for 
granted, that the length of a d^ree of the meridian at the 
middle point between Greenwich and Paris, (50"* 10',) is 60842 
fethoms^ (which supposition may be considered just, provided 
the latitude of Paris, 48"* 50' 14", be as near the truth as 51"* 28' 
40'' is to that of Greenwich, ) and afterwards added 9 fathoms, 

O 
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making it 608519 in order, to get the l^igth of the dcgsee in 
56'' 41'; (see Phil. Trans. 1795, p. 5S7;) these 9 fathoms, 
however, were not arbitrarily sussumed, but onnputed If the 
latitude of Paris be 48^ 50' 15", {Conn, des Tems, 1797^-98, 
P* 373') ^^^ length of the degree will be about 7 fathoms 
greater, which will make the degree m 5o<> 41^ 60849 instead 
of 60842 fathoms. 

The latitude of the station on Beachy Head, ^o"" 44' 28'%7, 
was found by using 60861 fathoms for the lei^th of a degree 
on the meridian in gi" 6'; but, if it be true that 48° 50^ 15" is 
the latitude of Paris, the latitude of Beachy Head will be about 
one-third of a second gfeater. This seems to l>e the limit of the 
probable error in the computed latitude of this station ; skice its 
proximity to the meridian of Greenwich, obviates any doubt of 
the conclusions bdng affected by any uncertainty respecting.liie 
length of the degree of the great circle perpendicular tx> the 
meridian. 

The latitude of Dunnose was determined by computing the 
distance between the parallels of that station and Beachy Head ; 
(see Phil. Trans, for 1 795, p. 522 ; ) which method is very exacts 
and preferable to any other, since the small space between the 
parallels was determined v^h great accuracy, leaving not a 
doubt of a greater error than 3 feet, a quantity corresponding 
to about y'-jd part of a second. And, since the same method 
has been adopted to find the difference of latitude between 
Black Down and Dunnose^ it is highly probable that theisdtfr^ 
tude of the former station is not removed more than ^%^ of a 
second from the true one^ ti^ «f Beachy Head^being slij 
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It would have been fortunate, had the difference of 

iietween Black Down and Butterton, and Butterton and St. 

Agnes Beac6n,l)eeri determined in the same manner, siilc^ tlVe 

latitudes of ail these important stations would, in that case, have 

been found with evidfent accuracy ; 1)ut, whoeverlias leisure and 

Inclination to go through these calculations j will find that^ by 

means of the directions of meridians tit Buttertcih and Si Agnleis 

Beacon, the Mitades bf those stations may he foiiftd to 'Within 

half a second. By tKs I mean, that, allowing fhelatittide of Bk«k 

Down to be 50"" 41' i3'',8, the latitude^df Btittietton, 156^ 24' 46'',3, 

wiH not tJeviate fhdte tliah Italf a second fW»fri the truth ", ahd the 

satne may be said with respect to the latitude bf St. Agnes, that of 

Butterton bemg admitted as^iibmtet: SuppfesTihg, thterfefere, the 

latitude of Oreenwidh to be 5!^ ^8^46^^ We m^ relyMflh-lfhe 

Assurance of the latitude oFSt.' Agnes B^feon being detertriitrtd 

Within 1^'' of the truth. •' ^ -"'^ ' 

, ... 

With respect to the longitudes of these stations, thdr afccti-- 
racy entirely tlepends on the observations made at Duhnose 
and Beachy Head, for determining the length of a degree of i 
grfeat circle perpendicular to the meridian. The truth of fte 
deduction dra\vnlTom those observations rests on their accuracy; 
and It can scarcely 1)e deemed presutnptuous to assert ^ 'that an 
ernor of moi^ than i'*' cannot have existed in eith* of the 
angles. Ob this account, therefore, I shofild suppose?; that the 
diftrence of longitude between those stations^ lias been fbimd 
so nearly as to leave no greater error- than 1^'. The ^hol6; -of 
the operation to which I now allude, was performed with -great 
care; the directions of l}ie meridians Jiaving been detenmhesd by* 
means of double azimuflis of tire Pcfte 5tat, cdnfertntefl by cotti- 
pdted azimuths. In leeurning to fhe conadenitioti' of this sob- 

Os 
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jfect, I do not perceive any source of error likely to aflfect the 
conclusions, unless it be that to which all astronomical obser- 
vations, made with instruments adjusted by plumb-lines or levels, 
are liable. In determining differences of longitude through these 
means, the direction in which any lateral attraction must act, 
to produce a maximum of error, is at right angles to the meri- 
dian. If the attraction be in the plane of it, it is obvious the 
double aziniuth, although the telescope of the theodolite does 
not move in a vertical, will nevertheless give, almost exactly, 
the true direction of the meridian. 

The high lands about St. Catherine's Light-House, in the Isle 
of Wight, are abopt six miles from Dunnose, and nearly west 
of it ; but it does not appear that the effect of their lateral attrac- 
tion c^n have produced any sensible error ; since it may be 
shewn, that the plumb-line of the sector at Schehallien would 
have deviated only a small part of a second from the true ver- 
tical, had the sector itself been plaped at that distance from 
the hill. Beacjiy Head is situated at the eastern extremity of 
the South Downs ; a defect of matter towards the east imme- 
diately taking place. This circumstance renders the observa- 
tions liable to some small errors, on account, of the superior 
lateral attraction in the opposite direction ; -but, notwithstanding 
it is very probable that an error induced by either of these 
attractions, is so very small as to render the subject scarcely 
worth consideration, yet, as both lie the same way, it is satisfac- 
tory to consider that they mutually tend to correct the errors 
which may result, from either ; we may, therefore, safely con- 
clude, that 1° 1 1/ 36" is very nearly the true longitude between, 
the station c»i,Beachy Head and that on Dunnose. Under thi^ 
persuasion, I consider it probable that the longitude of Black 
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Down cannot err in excess or defect more than 3''; that of But- 
terton 5" ; and that of St. Agnes Beacon 6". 

The latitudes and longitudes of these important stations, 
brought under one point of view, will be as follows : 

Latitude. Longitude west from Greenwich. 

In degrees. In time. 

Black Down - 50^ 41' i3'',8 2*^ 32' 22^4, 10' q",5 
Butterton Hill - 50 24 46,3 3 5^ 47,5 ^5 S^^^ 

St. Agnes Beacon 50 18 27 5 11 55,7 20 47,7 



IhU. It may probably be expected, that I should determine the directions of the 
meridians at Black Down* Butterton Hill* and St. Agnes BeacoA, by calculation;^ and 
afterwards compare xYitYti with the observed ones. I have desisted from' the measure in 
the body of the work, and reserved the little I have to say for this note. 

If the earth were a perfect sphere, or an ellipsdd of khown diameters, the direction 
of the meridian, at any station not very remotely situated from the parallel of another, 
might be determined, provided the direction of the meridian at that station were ob- 
served, and the value of the arc subtended by the space between them pretty accurately 
ascertained, and also the latitude of the station, at Which the angle is given, nearly 
obtained. 

Thus, if it be required to find the angle at Dunnose, between Bbachy Head and the 
meridian, from the observed angte at the latter station, and the arc between them, we 
shall have 39* 15' 36^J, the co-latitude of Beachy Head, and 55' zV^j for the oblique 
arc. These data (two sides and an included angle) give i* 26^ 48^,4, for the difference 
of longitude between Beachy Head and Dunnose, and 81^ 56 '^I'fi, for the angib which 
the meridian at the latter makes with the former station. The difference of longitude 
found in a rather more correct way, has been heretofore shewn to be i^ 26' 47^,93, (see 
Philos. Trans. 1795. p. 5x3,) and the angle at Dunnose was also shewn to be 81^ 
5^ 53'> from observation, which may be considered the same with that found by this 
mode of computation. In all cases in which the liaia were equally correct, no doubt 
the direction of meridians might be computed, without fear of the- results deviating 
nucb from the truth ; but, if it be required to find the angle at Black Dbwn, from 
the observed direction of the meridian at Dunnose, a different method must be used. 
It it, however, less accurate than the former one, anil it has betii expressly foMhk 
KASOD, that I have-not introduced this subject into the account. 
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In the acyoining diagram* suppose B> Black D<}wn ; 0# 

Dunnose ; and, N» Nine Barrow Down : also, let PB, the me- 

• ^ ■ • 

vidian of Black Down, be prolonged to M,. and .DM be drawn^ 
PM being ir PD. Then ^e shall /haVe tiiree sphei^cal tri- 
angles fiPD, BND, and BMD. Now, the angle NBD wit 
found from observations to be 4^ 30' 28% and BND 172^ 

^7' SS^S > ^^^^^ g^^^ ^^^ angle BDN = 3® 1' 59'',5i nearly, be- 
cause the excess of the three angles above 1 So** is i*. The 
^served angle at O, Dvnnose^ between Nifie Barrow Down 
and the meridian DP, or PDN^ was 87«> 56' 55" ; therefore, 87® 56' 53".^ 3° i' 59^5 p 
84.® '5*4' 53%5* is the'ahgle afDi between the cnerhlian and the station on Black Down.. 
Nowi- the difFcrente of longitude between^B ^rtd D> -or thie'anfele at Pi has bwrt 

already found = 1® 20' 46^,4 ; and, since BP is very nearly = PD, and BD is small, 

« 

we shall have rad. : tang. ^P :: cosine DP : cosine BMD = 89° 28' 47^ But the 
angle PDB, has bepp fpuprf =z «4°'S4' 53^5 5 therefore, ^g* 28' 47" — 84° 5.^51^,5 
=:4°33'.SJ#ff4 ti>e angle. BPM; bence, »8o<><)' 2'^ — .^4''^ 40^,5.= 8^» s7U;i/^ 
or^BDi therefore, 04*^.^' 38,^5 > or. X>BP, is the angle at, Black Down obtaimcd in 
this way, which diflFers nearly 16' fiOHi* tl^e. observed one, viz..94* 2' Az'tys^ It 'is 
probable, some.porticm 9f, this, arises frpm defects in the obsenratiop oude^ Diinnpse, 
on the lights fired at Nine Barrow Down : only two lights were seen; andi as the<d>r 
servations differed f^ from each other, some degree of doubt exists, as to the accuracy 
of Xhe angle. The angle at Nine Barrow Down, between Black Down and Duojiose, 
is not absolutely tp be dependeid on foe piirposes of this kind, although there can bji 
no doubt of its being sufficiently near the truth, for that to which it has been before 
applied. In the correction of .the angles a,t that station, in our former aqeounts, we 
proceeded on the supposition of their beio;^ less satisfactory than the other angles of 
the triangles to which Nine Barrow. Down is a common station. For these reasons, I 
am of opinion the computed angle cannot 'be applied as a test to the observed one; 
and it also appears to m^ that greater objections lie againsj( similar comparisons her 
tween the computed and observed angles at Butterton and St. Agnes; as those statioii^ 
could not be seen from each other, nor the latter from Black Down. Although the 
computed directions of the meridians differ some seconds from the. observed ones, I am 
by no means doubtful of ^h^ truth of the lattery as the double azimuths of the Pole 
Star, found from computaUpn, agree very satisfactorily with those which have been 
used in obtaining the directions of the several meridians.— —In finding the value of the 
oblique arc, or the line which joins ^ack;Dpwn and Dunnose, as used in thc.^jj^t 
method of cqmputation,.,! have ha^d recourse to the following a)rr<i?4 .expression, via^. 

d n. I. ^ iiJ\^^ f ■ I ; where d/ia the length of the. nqu tied degree, p that of thegreat 
^ + w — 6 . s* 

circle perpendicular to'tiie men'dian, m that of a degree of the meridian itself, and s 
the sme of the angle constituted by the oblique arc and the meridian. 
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Art. XXV. Beairings of tbt Station Mthe Series (^lygg^ 
from the Parallels to the Meridians bf Black Down, Butterton 
Hilly and St. Agnes Beacon ; likewise their Distances from those 
Meridians, and from their 'Perpendiculars. 

Meridi^ of Black Down. 



■*r 



^^' 



lleasingft from the Paralld to t))e Meiidiao. 



BuU Banxxv 

Minterti 

Pilsden 

Chaiton Conomon 

Dimipdon 

KippuiTor 



B^ack Down 



Chartoa Common 



9 •■*'** -• • 
4^ z 30 NE 

10 36 33 N£ 
56 14 4.8 N W 
83 30 3 N W 
45 4 o N W 
81 37 s^ SW 



Distances 
from merid. 



Feel. 

53643>2 

10996,8 

I 0268 I 
* 43749 



Distances 
ftmafiif. 



■«•«■ 



5948^7 
58709 

43955^ 
11697,5 

52670,9^ 



■^-r 



Meridian of Butterton. 



RippinTor ' 

Funand 

Bolt Head - « 

Maker Heights 

Kit Hill : - 

Ctrraton Hill 

Cawsand Beacon 

LitlleHaMo4 ' 
Binflewn |- 
Henvliarrow 



Butterton 



■ • 



pippin Tor 

Farland 

Maker 



27 o 

78 37 

H 49 
70 36 

67 12 

73 53 

35 35 

4 ^5^ 
70 ^4 

87 35 



23 NE 

39 S E 
48 SE 
9 S W 
12 N W 

22^ NW 
29 N W 

■ 2 NB 
48 KW 

18 s w 



285^5,3 

78966,3 

i855>>3 
71467,9 

93081,9 

r264o8,9 

86744,4 

84571,4 

52926,6 

9*2878,0 



56686,6 
15883 
70065,4 
«5*64,3 

305^1,3 
io8i47,c 

56676,8 

i9iJ5a,i 

2^271^ 



Meridian of St. Agnes Be Aeon. 



Hensbarrow 
Deadman 
RamboncUis 
Raraminnis 
Bodmin 7 
Lansallos 3 
St. Burian 
Pcrtinncy 
Seonen 



- St. Agnes Beacon 



Hensbarrow 

Karnbor ellLt 
• Karitn^iinnis 
- Pertinney 



73 
72 

3 
61 

37 

75 

^7 

39 
40 



4 

24 

27 

13 

30 
29. 

20 

25 
50 



«3 

27 
27 
58 
45 
5' 
59 

32 

18 



NE 
SE 
S W 
S W 
NE 
S E 
SW 
S W 
S W 



92877,4 

97292.5 

274 «»7 
74168,1 

121703,2 

*52945>3 

9483^5 
1 00465* I 

"3674*4 



28279,9 
30849 

45379'2 
40719 

65825,8 

»2733'5 
83807,3 

72704,4 

879868 



ipfi 
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Art« XXVI. Latitudes and Longitudes of the Stations in the Series 

of 1795 anJ 1796. 

Meridian of Black Down. 



Names of Sutions. 


Latitude. 


Longitude from 
Black Down. 


Longitude west < 
In degrees. 


of Greenwich. 
In time. 


Bull Barrow . 


/ 

50 50 59>S 


, /» 

13 53,2 E 


1 

2 18 29;2 


m. s. 
9 »4 


Mintern 


50 50 52,8 


2 50,8 £ 


a 29 ^i^ 


9 5«.»-- 


Pilsdeii . 


50 48 26,9 


17 0,7 w 


2 49 23,1 


«« »7.5 


Charton 


50 43 6,1 


26 30,5 \^ 


2 58 52,9 


" 55.S 


Dumpdon 


50 49 47,2 


37 12,1 W 


3 39 34»5 


H 3».3 


Rippin Tor 


50 33 59'i 


I 13 3.8W 

From merid. of 


3 45 26,2 


«S «.7 


Meridian of Butterton Hill. 




Butterton. 






Furland 


50 22 7,8 


23 13,2 E 


3 3» 34.3 


14 10,} 


Little Haldon 


SO 34 3»o 


21 45,6 K 


3 31 i«9 


«4 +.1 


Cawsand Beacon 


50 42 31,14 


2 14,3 W 


3 55 i>8 


15 40.1 


Bolt Head 


50 13 15,2 


4 44.5 E. 


3 48 31 


15 ".a 


Maker - - - 


50 20 36,56 


18 i8,2W 


4 >i 5'7 


16 44.3 


Kit Hill 


50 31 9'4 
50 30 41,6 


23 55.7W 


4 >6 43>2 


17 6.9 


Carraton Hill 


32 29,5 W 


4 *5 >7.o 


«7 4».» 


Bindown 


50 23 32.9 


31 53,5W 


4 24 41,0 


'7 38.7 


Hensbarrow 


50 23 s>3 


55 20,2 W 

From merid. of 


4 48 7>7 


19 iz,5 


Meridian of SL Agnes, 




St. Agnes. , 






Lanssdlos 


50 20 25,7 


39 10,3 E 


4 32 45*7 


18 11,0 


Bodmin Down 


50 29 11,6 


31 15,9 E 


4 ¥> 39»8 


18 4«^ 


Deadman 


50 13 20,0 


24 51,3 E 


4 47 4'4 


19 8,3 


Kambonellis 


50 10 59,4 


42,0 W 


5 " 377 


20 50,5 


Karnminnis • 


50 II 43,8 


18 56,2 W 


5 30 5^9 


*» 3.S 


St. Burian 


50 4 3^9 
50 6 27,0 


24 9,2 W 


5 36 4.9 


2» »4.3 


Pertinney 


25 36,2 w 


5 37 3i>9 


«a 30,1 


Sennen - • . 


50 3 55*6 


28 56,7 W 


5 40 5»»4 


** 43.S 
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RT. XXVII. Bearings of the intersected Objects, from the Stations 
in the Series of 1795 and lygGyfrom the Parallels to the Meri^ 
dians of Black Down, Butterton Hill, and St. Agnes Beacon ; and 
likewise their Distances from these Meridians. 

Meridian of Black Down. 



Bearings from the Panlleli to the Meridian^ 


Distances 
from merid. 


Dtstancea 
from perp. 


At Bull Barrow. 


t t 


Feet. 


Feet. 


toriUnd Light House 


19 47 16 SE 


21581 


59985 


NoU Windmill 


10 12 56 N£ 


72842 


166029 


NoU Steeple ... 


21 53 29 NB 


86610 


1 16506 ' 


Hd; Trinity, . Shaftsbury 


25 41 52 N£ 


81081 


St. Rurobold's Steeple^ Ditto 


28 12 51 N£ 


80486 


109522 


liaypowder Steeple 


8v 17 II NW 


29526 


61479 


Stoortiead House * • - 


27 46 N W 


52881 


153806 . 


Mr. Frampton's Obelisk 


10 3 4 S E 


63588 


3384 


Mere Steeple - - 


6 40 55 NE 


63^3 


146984 


Mrs. ThomhiU's Obelisk 


22 18 51 NW 


4039* 


91778 


Odcomb Spire 
MilbomePort • - 


70 25 NW 


35474 


91194 


38 21 20 NW 


20110 


IOI865 


At Black Down. 








PtmcknoU Fhgst4{jF 


89 9S7NW 


25612 


371 


Lambert's Castle 


65 17 36 NW 


67269 


30950 


Lym$ Cobb 


82 21 29 NW 


89547 


12015 


At Pilsden. 








GoUiH Cape 


444 3SW 


68239 


14209 


Glaftonbury Tor 


14 19 23 NE 


343 »4 


167176 


Bridport Beacon - 

Lord Rollers Bam, near Sidmouth 


8 19 55 SW 


72199 


9« 


64 34 38 SW 


101743 


26859 


Ai Dumpdon. 
Naval Flagstqf, Wbitlands 








32 45 10 SE 


1 16249 


9920 


Catlierstone Lodge 
Lord Lbbume's Obelisk 


2 29 45 NE 


140940 


117131 


46 47 34 SW 


225502 


24119 


Sir J. de la Pole's Flagstaff - 


52 3 42 SE 


86622 


8137 


Honiton Steeple 


12 24 9 SW 


I 4668 I 


39339 


St. Mary Ottcry Steeple . 


42 21 56 SW 


179904 


6526 


Sir Robert Talk's Tower 


58 56 2 SW 


242012 



io8 



Tbe Account of a 



Meridian of BuUerton. 



Bcarxtigs from the FaralleU to the Meridtao. 



At Little Haldon. 
North Bovey - - 

Eastern Karn - - . - . 

Western Karn - - - 

West Down Beacon "r - 
Woodley's Summer Hpute - 
Berry Head Flagstaff I 
Brixen Steeple ~ - - . — -t» 
Ipplepen Steeple - . 

Three Barrcnv Tor 
Brent Beacon ^ ^ 

At Bntterton. 
ChttdleigH Steeple > • - 
Fromard Fldgstqj^ - • 
Start Point Flagst({ff ^ 
Marlborough Steeple ■ - 
Bali Head Flagstaff 
Mewstdne, highest point 
Cupola* Hospital, Plymouth 
St. John's Steepie - - '■''>• 
Saltasb Steeple - . - 

Penlee Beacon - - - 

Plymstock Steeple 
Statien Barn - - 

Monht Battdn - 

Flaggttffi Plymoufb Garrison • • 
New Cburcb, Plymouth - 
Old Cburcb, Plymouth 
West Chimney, Governor's House 
Flagstaff on Mount Wise - 
Chapel, Plymoutb. Dock 
Obelisk, Crimhill Passage, Plymouth 
Mount Edgecumbe Hous^ - - • 
Flagstaff, Maker Tower t 
NavnF Signal Staff, Maker Tower - 
Eddystone Light House - - 

\ ' At Butierton* 
Stonehouse $reeple . • * • 
Puslinch Obelisk * •■ i ^ - 
Fla^sff, Rame Head • 

At Rippin Tor. 
Great Haldon • . • • 



7« 

SI 

83 
10 



44 

27 
12 

59 

39 
22 



2 29 
22 15 
6Z 43 
56 II 



23 

5* 
10 

'4" 

47 
16 

4 
o 

3 
17 



NW 
N.W 
N W 
NE 
SW 

SW 
SW 
SW 



44 4 

75 o 

59 2^ 
16 42 

H 57 
52 35 

76 47 

79 34 

89 37 
64 59 

73 46 
64 45 
70 50 

72 5i 

75 25 
75 I 
75 42 
75 4* 
7> 33 

74 7 
72 18 

70 53, 

70.; 54' 

46 1 



44 NE 
28 S£ 
SE 
SE 
SE 
S W 
S W 
SW 
SW 
SW 
SW 

s w 
s w 
s w 
s w 
s w 

SW 

s w 
s w 

SW 

S w 

SW 

s w 

SW 



33 

52 

7 

23 
30 

44 
r2 

49 
«5 
53 
5' 

J7 
49 
56 

»5 

55 
28 

9 
23 

41 

3 

27 



'65 3i 37 S W 
45 i^ 46 SW 
65 3 44 SW 



52 27 o NE 



Distances 
from merid. 



Distances 
from perp. 



'.^'^ 



Feet. 

433«5 
41145 

40730 

126152 

29448 

95740 

87435 
68413 

8667 

15460 



67688 
84*42 

>6544 
18429 

18739 

49825.. 
66891 

83991 

73707 

69758 . 
49217 

5327^5 
58651 
57021 
56521 

575^ 
64497 

65281 

67046 
66728 

65822 . 
6.82*24 

68232 \ 

87190 



53078 
^7^480 

7^35 



72023 



• 



J 



Feet. 
70289 

85459 
89472 

76968 

50555 
4350 

-9351 
17180 

27109 



69^06 
225«7 ' 
6*897.' *' 

6ij9^ •' 

70175 ;j 

38108 ; i 
15699 

»5447 '. 
489 ' 

32532 
H326 , 
25145' • 

26^70* '*- 

' il^5^^ ^-^^ 
1 469 1 

»5374 . 
16435 

i^66a 

1479* ' V 
189S4 -' 

21001 

23632 

236«6^»*''^ 

84127*- -> 



24 HO 
'2722J 

3$77'4 



89479 



'■?. 
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Bearings from the Parallels to the Meridian. 



At Maker, 
Hemmerdon Ball 
Brent Tor 

Blockhouse Flagstaff -> 
Rami Steeple 
Chapel, Dockyard 
flagstaff, Statten Battery - 
Windmill, Plymouth Dock 

At Kit Hill. 
St. Stephen^s Steeple 
St. Ive Steeple 
CalHngton Steeple . . 
Linkinghorn Steeple 
St. Doniinic Steeple - 
Sooth PetYienvin Steeple - 
Sooth Hill* 
St. Cker Sieepje 



r "J : 



: At Carraton Hill.:: ; 
Cheese Rings 
Liakeard Steeple 
Landrake Steeple 
Doloe Steeple 
Menhcniot Steeple 
Pdpiorow Flagstaff - 
Lord Camelfor^'s Obelisk 
Boconnock Steeple 
Roach Steeple • 
RcfaphRpck 



t t 



62 10 37 N E 
5 27 45 NE 
27 J I 26. NE 
20 20 12 S W 
23 6 50 N E 
88 9 5 SE 
29 47 35 NE 



19 29 31 SE 

56 20 4 S W • 

.43 o 14 SW 

69 8 31 NW 

27 19 41 N E 

J4 6 18 NW 

74 57 40 NW 

74 42 9 S W . 



Distances 
from merid. 



44 

»5 

46 

IS 
II 



19 
I 

59 
8 

48 33 

44 34 
66 qo 



20 



29 
39 

- 2 

3 
'H 

5 

1-5 
58 

33 
H 



NW 

SW 

SE- 

SW 

SE 

S W 

SW 

SW 

SW. 

SW 



I 

V 

0. 



65 58 

Meridian of St. Agnes. - 



Feet. 
27722 
62385 

64005 

74388 
67042 

54278 

6^963 



^8182 

1 14^3* . 

98219 

U1417. 
89512 
0115*16 
;! 0*044 , • 
»6349«;:. 



Il3rt98 
>32«« - 

9^463 
.137923- 

121941 , 

138871 

163992 

>587S3 
^ ,2^1,^318 t. 

217204/ 



- v' 
. i ■ ■ f * J 



Distances 
from perp. 



•mm 



Feet. 

ZO77 
69820 
11043 

33043 

H795 

25719 

«5S49 



2979 

a$^47 
31613 
46108 
46030 
71907 

43»4» 
»7795 



43540 
15546 

3750 

5336 

>5479 
2521 

S3H 

3692 

3434 
39^ 



:. )' 



, . . At Lofisallos. 
Laiflinory Steeple* • 

Hehnen T6r 



I 



Mr. Tremkine's Sumner House - 
Gociatf Stteple . . 
flagstaff, Deadman 
Gwineas $^cks 



f 



y V 






• ./ 



I At Hensbarrow. 
Steeple . ! 
Stone, St.lBraeg's Dov^n 
St. Dennij Steeple j 
LfoiaUos Steeple • • *j 
Gerrans Steeple 
St. Michael Carhayesdl^e^le ' ' a 



•* !• 



56148- 
53.55 

67 "21 

-S8'S5 
51 '46 
S3 9 

' i 

'. j 2 (26 

'>7:3< 
831 6 

' 173*43 
26 33 

9»'^9 

Pa 



14 NW- 
17 NW 
40 SW,:u 
59 SW 
44 SW 
o SW 



u 



t 



1^48 

II38I8 

9S«77 
97059 



59 NW 
121NW 
25 NW 
28. SE ' 
53 S W 



-8991a 
81868 

77^3^^ 

149787 

.55357 
8^6& 



f « .••. ^ i) 



34388 
41243 

10787 

« 11:6471 J 

31278 

22037 

.. .. J 

974^3 
63145 

30114 

c 1 A. 1116^6/, 

46773 
*9S53 



\> 
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The Account of a 



Bearings from the Parallels to the Meridian. 



St. Kivern Steeple 

Flagstaff', Blackbcad 

Windmill, near Fcrwey 

Menabilly House 

Old Tower at Polruan 

Flagst({ff, St. Anthony's Head (d,») 

At the Deadmau. 
St. Vecp's Steeple 

At St. Agnes. 
St. Columb Minor Steeple 
Peranzabulo - - - 

St. Eval Steeple - - . 

Cubert Steeple - - - 

Flagstaff, Pendennis Castle • 
WindmiU, St, Mawe^s 
Kambre Castle - - 
Illugan Steeple 
St. Paul's Steeple 
Lord Dunstanville's House 
Gwinear Steeple 

Cow and Calf - - ^ 

Cambom Steeple - f 

St. Erme Steeple 
St. Allen Steeple - 
Ludguan Steeple 

At KarnbonelUs. 
Lizard Windmill ' • 

Grade Steeple 
Ruan Major Steeple 
St. Hilary Steeple 

Mr. Rogers's Tower, near St* Ives • 
Madem Stieeple 
ParkUmgb FlagHaff 

At Kammhtnism 
St. Buryaii Steeple 

r 

At St^ Btiryan. 
Chapel Karnbury 
Flagstqff,St. Leven's Point 
Sennen Steeple - - - 

AiPertinney. 
Aaif#»LA|iD's EvD • 



27 6 7 SW 
24 so 36 S W 
6^ 2 44 S £ 
60 26 48 S£ 
64 44 37 S E 
26 35 45 S W 



39 4 29 NE 



44 


7 


57 


NE 


4> 


54 34 


NE 


37 


5* 


39 


N& 


4^ 


26 


53 


NB 


34 


«9 


23 


SB 


45 


52 


9 


SE 


11 


53 47 


SW 


30 


1 


2 


SW 


20 


21 


16 SW 


40 33 


25 


SW 


39 


33 


34 


.SW 


23 


7 


3* 


NE 


30 


16 


SI 


SW 


88 


4* 


22 


NE 


85 


13 


35 


NE 


47 


39 58 


SW 


I 


47 


24 


SE 


6 


41 


17 


SE 


3 


46 


21 


SE 


66 


»9 33 


SW 


83 


43 


6 SW 


76 


53 40 


SW 


6 


55 


11 


SW 


*5 45 25 


SW 


3 


25 


16 NW 


77 


29 40 


SW 


83 44 37 


SW 



Distances 
from merid. 



Feet. 
3061 1 
31214 

134347 
I23516 

35892 
48664 



140146 



40698 

>9354 
5027s 

^3773 

39999 
48079 

6480 

1186s 

38457 
19726 

39578 

37«74 
19881 

44657 
36688 

64737 



573 

5710 
i486 

49009 

18396 

81542 

10735 



95205 



95472 
II 4449 

112202 



1 16222 



Distances 
from pcrp. 



Feel. 

93398 
IO4917 

10707 

10899 

7978 
60038 



21930 



41950 

64631 

25991 
58586 
466^2 

30700 

20537 

103660 
23050 

479" 
87044 

3404^ 
1009 

3064 

58976 



I I47«s 

"745 » 
109496 

65664, 

47102 

63725 

II»240 

w « f , 



7309^ 
88158 

85712 



S6847 



48 5 30 SW 

• The letter I^ is addM (as in die fonnec accounts) to those places wpcclnig 
whkh any doubts arc entertained. 
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Art. XXVI I r. Latitudes and Longitudes of such intersected ObjectSy, 
in the Series of i yg^ and 1 796, as have been referred to the Meri^ 
dians of Black Dozvn, Butterton Hill, and St. Agnes. 



Names of Objects. 


Latitude 


Longitude from Longitude west of Greenwich. 
Black Down. In degrees. 1 In time. 


Portland Light House 


1 a 
50 31 22,2 


o 5 32,9 E 


1 26 49,5 


m. s. 
9 47' 3 


Noil Windmill 


51 8 29,3 


18 58,7 E 


2 13 23,7 


8 53,6 


Noil Steeple - 


51 4 27,1 


22 31,8 E 


2 19 50,6 


9 »9'3 


Holy Trinity, - Shaftsbury 


51 20,7 


21 3,6 E 


2 II i8>8 


8 45>3 


St. Rumbold's Steeple^ Ditto 


50 59 11,8 


20 53,9 E 


2 II 28,5 


8 45.8 


Maypowder Steeple 


50 51 19,7 


7 38,6 E 


2 24 43,8 


9 38.9 


Stourhead House - 


51 6 29,5 


13 46,0 E 


2 18 36,4 


9 i4»4 


Mr. Frampton's Obelisk 


50 41 46^0 


16 24,5 E 


2 »s 57.9 


9 3-8 


Mere Steeple 


5» 5 2^7 


16 37,6 E 


2 15 44.8 


9 »»9 


Mrs. Thomhill's Obelisk - 


SO 56 17,5 


10 28»6 E 


2 21 53,8 


9 «7»6 


Odcotnb Spire 


50 56 12,6 


9 I2,lW 


2 41 34,4 


10 46,3 


Milborne Port 


50 57 58,0 


5 13,1 E 


2 27 9,3 


9 48,6 


PmicknoU Flagstqf 


5^ 41 >7»3 


6 36,4 W 


2 38 58.8 


10 35»9 


Lambert's Castle 


50 46 17,7 


17 23,1 W 


* 49 45.5 


11 19 


Lyme Cobb - 


50 43 10,0 


23 7, w 


2 55 29,4 


II 4i>9 


Golden Cape 


50 43 3**5 


17 37»*W 


2 49 59.6 


II 20 


Glastonbury Tor 


S> 8 47*7 


8 56,4 W 


2 41 18,8 


10 45,2 


Bridport Beacon - 


50 41 13,2 


i8 37,6 W 


2 50 59,9 


11 24 


Ld.RoUe's Bam» near Sidmouth 


50 45 35.6 


26 17,2 W 


2. 58 39,6 


II S4>^ 


Naval I1agsti{f, Wbitlands 


50 42 47,7 


30 0,4 w 


3 2 22,8 


12 9»S 


Catherstone Lodee 

Lord Lisburne's Obelisk - 


51 23,0 


36 36,6 W 


3 8 59,0 


12 35»9' 


50 37 >'3 


58 5,6 w 


3 30 *8,i 


14 1,9 


Sir J. de la Pole's FlagstaflF - 


50 42 31,9 


22 2I,4W 


* 54 43.8 


11 38*9 


Honiton Steeple 


50 47 3S'S 


37 55>7W 


3 10 18,1 


12 41,2. 


St. Mary Ottery Steeple • 


50 43 12,9 


46 26,8 W 


3 *8 49,2 


13 i5»3i 


Sir Robert Palk's Tower - 


50 39 52,5 


1 2 24,6 W 


3 34 47» 


14 19A 
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Meiidian of Butterton Hill. 



Namet of Objccli. 


Liuiudc. 


LongiUidt from 


Lonjiludc wc!l 
1» dtgr«t 


Imiroc. 


Ncirlh Bovey Steeple (d.) . 


50 33 


ia.7 


I'l 9,3 E 


3 41 38.2 


14 46.S 


Eastern Karn 


50 3B 4S-4 


10 36,3 £ 


3 4^ '<■» 


14 43.7 


Western Karn 


50 39 


27.9 


10 30,1 E 


3 4* 17 4 


14 49>' 


West Dow» Btneon 


S3 37 


20 s 


32 30,0 E 


3 ^° '7'S 


13 2>.l 


Woodley's Summer House 


JO 33 


4.S 


7 34''; E 


3 4S "3 


'S 0'9 


Flagsit(ff', Btrry Head, Torhay 


SO J4 


0.7 


24 3j,i E 


3 *» >4-4 


13 Si-9 


Brixen Sletpfe 


5° »3 


la 


21 24.8 E 


3 30 22,7 


14 i-S 


Ipplepcii Steeple 
Three Barrow Tor - 


so zy 


3+.! 


17 33,8 E 


3 35 '3-7 


14 20,9 




'3'S 


2 ij,;E 


3 5^ 34 


IS 22.3 


Bfent Beacon, near Ashhurton 


\l M 


28,6 


J 58.1 E 


3 48 494 


's "5.3 


Chudleigh Steeple 


SO 36 


14.1 


17 25,9 E 


} 3! 21.0 


14 21,4 


Froward Flagstaff' 




".+ 


21 36,3 E 


3 31 iJ.i 


'4 4.7 


Flagstaff. Start Point 


50 1] 


»5.9 


14 25.7 E 


3 38 ".8 


>4 33>4 


Marlborough Steeple 


SO 14 +0,7 


4 4».SF' 


3 43 S.O 


■S i*iJ 


Flagitaff, BoltHtdd - 


SO 13 


14.1 


4 47,2 K 


3 48 0.3 


i; 11 


Mtwslone, highest point - 


50 iS 


29,7 


12 45.1 W 


4 s 12.& 


16 22,1 


Cupoh of Plymouth Hospiul 


SO Z2 


10,1 


17 8sW 


4 .9 S^.i 


"5 39-7 


St John's Steeple (d.) 




11,8 


.. 3..4W 


4 14 '8.9 


16 S7.1 


Saltasb SteepU 


50 2+ 


39.8 


18 54-, ■A' 


4 -> 4>.8 


.6 42.8 


PtnUe Beacon - 


SO 19 


24 


17 52.6W 


4 10 40.1 


16 4«'7 


Plymslock Steeple - 




14.2 


12 16, 8W 


4 'S 24-3 


16 Ii,^ 


Stallen Barn 


;o 20 


374 


11 38.6 W 


4 6 26,1 


lO 25,7 


Mount Batten 


soil 


2+*- 3 


IS .,6W 


4 7 49,1 


.6 3',^ 


Ftagslaff". Plymoutb Garrison 


;o 11 


2I.» 


14 36.5 w 


4 7 24.0 
4 7 "5,5 


16 29,6 


Iftw Church, Plymoutb - 


SO 12 


20,4 


,+ 29.0 w 


[6 29,1 


Old Cburch. Plymoutb 




13.6 


.444.'^ 


4 7 3''^ 


16 30.1 


Iddystone I.lgbt House • 


SO 10 


S4-S 


o^l^U^v 


4 15 2,9 


17 0.3 


West Cliimney, Governor's 












House. Plymoutl. Dock - 


50 22 


1.9 


16 3l,6W 


4 9.'9.' 


16 37.2 


Flagstaff, Monnt Wis^ - 


50 22 


°'7 


16 43.7 W 


4 9P'^ 


16 38,1 


Chapel, Plymouth Dock - 


50 »2 


'9 


17 'O.SW 


4 9 S3.3 


16 39,gi 


Obelisk, Cfinihill Passage 


50 2 1 


37-7 


I? 5,8W 


4 9 53-3 


ifi 39.S 


Mount Edgecumbe House 




17.9 


16 ;i,8W 


4 9 39-1 


16 38.6 


Flagstaff. Maker Toiesr 


50 20 


SI.8 


17 28.; W 


4 lo .6,0 


.6 41.1 


Naval PUgst. near Maker Tow. 


JO 20 


S'.g 


17 s8>6VV 


4 ic .6,1 


.6 4I.I 


Stonehouse Steeple - 


50 10 


47.4 


13 35.7W 


4 6 13.2 


16 2S,S 


Puslinch Obelisk 


',0 ao 


'7.5 


7 ;.6W 


3 59 So-> 


•i S9-S 


Jlamt Hcud - 


SO 18 


S'7 


19 4'-S^' 


4 12 29.0 


16 49,9 


Great Haldoji 


5f> 39 


27 


.8 34.2W 


3 34 •3-3 


14 16.9 


Hi'mmcrdon Ball 






7 6,5 W 


3 S9 S3.6 


•s 59.S 


Brent Tor 


SO 36 


134 


16 33.9W 


4 9 "4 


16 37,4 


Plagstaff.Blockhouse.PIymouth 




S6,4 


16 24,4 w 


4 9 11.8 


16 36,8 
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Kames of Ob|CCU« 



Ramt Stieple > *> 
Flagstaff', SUlten Battery 
Windmill, Plymouth Dock 
Sr» Stephen^s Steeple 
St. Ivc Steeple 
Lkikinghorn Steeple 
St. Dominic Steeple (d.) 
South Pethervvin Steeple - 
Sohth Hill Steeple - - 
St: Clecr Steeple 
Callington Steeple 
Cheese Rings - 
Liskeard Steeple 
Landrake Steeple 
Dnloe Steeple 
Menlienior Steeple 
Polparrow Flagstaff 
Lord Camelford's Obelisk 
Bocoiinock Seeeple 
Roach Rock 
Roach Steeple 



Latitude. 



o 
50 
50 
50 

50 
50 

SO 
50 

so 

SO 

SO 
50 

50 
SO 
SO 
SO 
SO 
SO 
SO 
SO 
SO 



19 
20 

22 

24 

28 

32 
32 
36 

3« 
29 

30 

31 
27 
25 

23 

27 

25 

25 
23 

23 



i5,7 
31,8 

15. 1 

49 

17,3 
17,8 

3-»4 

48>3 

15 
14.9 

M»4 
20,7 

48,0 
H»S 

II, I 

»5»3 
5 3 '4 
58,7 



|«oOgitude from 
Buucrton Hiil. 



o 

a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



. / 

37 

'3 
16 

20 

29 

28 

23 
29 

27 

34 

25 

.34 

33 

23 

35 

31 

35 
42 

40 

55 
55 



59»8 W 

54.1 W 

54.2 W 
3,0 W 

20,2 w 

39.2 w 

1,2 W 

40,4 w 
46,9 w 

33.1 w 
14.4W 

14.9 w 
55 5 W 
43'3W 
2i,9W 

18.3 w 
37>4W 

4.2 W 
43'7W 
41,8 W 
59,1 W 



Longitude west of Greenwich 



In degrees. 


In time. 


/ 





ID. S. 


4 30 47»3 


18 3»i 


4 6 


4i>6 


16 26.8 


4 9 


4^7 


16 j8,8 


4 «2 


50'5 


16 S1.3 


4 22 


7>7 


17 28.5 


4 21 


26,7 


17 i$.8 


4 J5 


4«>7 


17 3.2 


4 22 


27>5 


17 29.8 


4 20 


34'4 


17 22,3 


4 27 


20,6 


17 49.4 


4 18 


1,9 


17 12,1 


4 27 


2,4 


17 48,1 


" 4 26 


43»o 


17 46.8 


4 ]6 


30,8 


17 6 


4 28 


9,4 


17 S*.6 


4 24 


5»8 


'7 36.4 


4 28 


24.9 


17 53.6 


4 34 5»'7 


18 19,4 


4 33 


31,2 


18 14,1 


448 


29,4 


19 13.9 


4 48 46,6 


19 IS. I 



Meridian of St. Agnes. 



\ * 



Nanie» of Objecta* 



Lanlivery Steeple 

Helmen Tor - - ' 

Mr.Tremaine's Summer House 

Gorran Steeple 

Flagstaff, De adman 

Gwineas Rocks 

Hendellion Steeple 

Stone, St. Braeg's Down 

St. Dennis Steeple 

St. Michael Carhayes Steeple 

St. Kivern Steeple 

Flagstiiff, Blackhead 

Windmill i near Fowey 

Menabilly House 

Old Tower at Polruan 

Flagstaff, St. Anthony's Head 

St. Veep's Steeple 

St. Columb Miuor Steeple 

Piranxabulo 



Lititudp. 



SO 
SO 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
SO 

S^^ 
so 
SO 
SO 
SO 
SO 



t 

24 »'9 

25 9'9 
16 37,» 

14 50,8 

13 15,8 

14 46,3 
34 25,6 
28 47,6 

23 22jl 

14.0 

5>6 
12,1 

7>2 

19 40,2 
8 34,2 

21 57>5 
25 20,1 

21 59,^ 



>5 

3 
I 

20 

20 



Longitude from' 
St. AgncaBeacon. 



O 

P 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Q 

o 
o 



30 

29 
24 
24 

24 
27 
23 

21 

»9 

21 

7 

7 

34 

3> 

34 
12 

35 
10 

4 



1/ 



E 
E 
E 



44.0 E 
ii»9E 

41.6 E 

30,4 E 

47.7 £ 

14.1 E 

8,5 
»>7 

54' > 

40.2 E 

47'5E 
56,4 E 

24,2 E 

37.8 E 

47>7E 
24,7 E 

547 E 
26,4 E 

57,6 E 



Longitude west of Greenwich* 
In degrees. 



o 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
4 
4 
4 
4 
4 
5 
5 



4» 
42 

47 

47 

47 

44 
48 

50 
52 

50 

4 

3 

37 
40 

37 

59 

36 

I 

6 



n 

i*>7 
43»8 
14,1 

25»3 

8,0 

41.6 

47*2 

54»o 
1,6 

»5.5 
8,2 

59>3 

3»>5 

'7»9 
8,0 

31.0 

1,0 

29'3 
S8>2 



In time. 



m. s. 
18 44>8 

18 50,9 

19 8,9 
19 9,6 
19 8,5 

18 58^8 

19 15,1 
19 23,6 
19 28>I 
19 21 

16,5 

I5>9 

30,1 

4.11 

28,5 

19 58,1 
18 24,1 

20 5,9 

20 27,9 



20 
20 
18 
18 

18 
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Names of Objects. 



St. Eval Steeple 

Gilbert Steeple 

Flagstaff, Pendennis Castle 

Windmill, St. Mawes 

Karnbre Castle 

lllugan Steeple 

St. PauPs Steeple 

Lord Dunstanville's House 

Lansallos Steeple 

Gerrans Steeple 

Gwinear Steeple 

Cow and Calf 

Camborn Steeple 

St. Erme Steeple 

St. Allen Steeple 

Ludgtian Steeple 

Windmill, Lizard 

Grade Steeple 

Ruan Major Steeple 

St. Hilary Steeple 

Mr. Rogers's Tower 

Madern Steeple 

Park Lougb Flagstaff 

Lizard Flagstaff 

St. Buryan Steeple 

Karnbury Chapel 

St, Leven*s Point, Flagstcff 

Sennen Steeple 

Stone, Land's End 



Latitude. 



50 

so 
5° 
SO 
50 
50 
5° 
SO 
50 
SO 
SO 

SO 

SO 
SO 
SO 
50 
49 
49 
SO 
SO 
SO 
SO 
SO 
49 
$0 
SO 
SO 

SO 
SO 



22 

8 

10 

>5 
I 

20 
10 
10 
32 

12 
18 
18 

8 

59 

59 
o 

7 
10 

7 
o 

57 
4 



6 

3 
4 
4 



3»5 

43'0 

48>7 

46,3 
23,6 

4»4 

«4'3 

39'4 

'5'3 
44,8 

34' 
44,8 

51*0 

36,3 
56,8 

44»i 

35*1 
8,8 

27,2 

38*7 

42,4 
56,6 

9.9 
55>8 

23*5 

53»8 
18,0 

6,6 



Longitude from 
St. Agnes Beacon. 



Longitude west of Greenwich. 
In degrees. 



o 
O 

O 

o 
o 
o 
o 
o 
o 



o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



10 

12 

I 

3 
9 
5 



10 

9 

5 
II 

9 



12 54*9 E 

6 5,6 E 

12,1 E 

16,3 E 

39^3 W 
1,9 W 
47,0 W 
2,5 W 
o 38. 16,2 E 
o 14 7,7 E 
6,0 W 

33»7E 
4>7W 

25*7 E 
23,6 E 

16 30,7 W 

8,7 E 

1 27,1 E 
o 22,6 E 

12 29,7 W 
4 4i'7W 
o 20 47>5W 
o 2 43,8 W 
o o 38,1 E 
o 24 14,8 W 
o 24 19,8 W 
o 29 8,5 W 
o 28 36,6 W 
o 29 35.8 W 



59 


o,» 


5 


50,1 


I 


43'6 


59 39'4 


13 


35>9 


14 57>^ 


21 


42»7 


16 


58,2 


33 


39'5 


57 


48,0 


22 


1.7 


2 


22,0 


»7 


0,4 





30,0 


2 


32,1 


28 


26,4 


12 


4*4 


10 


28,6 


II 


29,1 


*i 


25.4 


16 


37>4 


32 


43.2 


H 39*5 


II 


»7.7 


36 


10,5 


36 


»5>5 


4« 


4.2 


40 29,9 


41 


3«'5 



Iti time. 



in. s. 

19 56 

20 23,3 
20 0,9 

19 58,6 

*o 54»3 

20 59,8 

21 26,8 

21 7»8 

18 14,6 

19 51,2 

21 28»I 

20 9,5 

21 8 
20 % 

20 10,1 

21 53,8 
20 ^8,3 
20 41,9 

20 45.9 

2« 37»7 

21 6,s 

22 10,9 
20 58,6 
20 45»2 
22 24,7 
22 25 

22 44»3 
22 41,9 

22 46»i 



Notwithstanding almost the whole of the above latitudes and longitudes belong to 
objects near the sea coast, yet I have distinguised those which are actually upon it, from 
those more remotely situated, by Ilalies* 
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Art. XXIX. Bearings of the Stations in the Series of lygy and 
17 9^9 from the Parallels to the Meridians of Black Down, But- 
terton Hill, and St. Agnes Beacon ; and likewise their Distances 
from those Meridians 

Meridian of Black Down. 



Ntmet of the- Stations. 



Pnsden 
Ash Beacon 
ifintern 
Moor Lynch 
Ban Barrow 
Ash Beacon 
PBsden 
Moor Lynch 
Moor Lynch 
Ash Beacon 
£oflg Knoll 
Wingreen 
Long Knoll 
Mendip 
Wcstbary 
Dondry 
Mendip 
Ead^ Down 
Mendip 
I>iindry 



Moor Lynch - 
Ash Beacpn - 
Long Knoll •»• 
Dundon 
Mendip 

Beacon Hill - 
Westbury 
Farley Down 
Dundry 
Lansdown 



{ 



Bearings. 



2 


33 


59 5* 


5 


17 


59 53 


I 


2 


46 


45 


12 


Ao 


59 
66 


»7 
3 


3 
82 


23 
38 


50 


16 


39 44 
8o~ 32 


35 44 
88 51 


18 

88. 


59 


22 

77 


4 



59 NW 

59 NW 

18 NW 

I S£ 

34 NE 
33 NE 

33 NE 

35 SE 

36 NR 
8NW 
4NE 

22 NW 

34 NE 

31 NE 

37 NW 

23 SE 

1 NW 
^2NW 
57 NE 1 
41 NE 



Distances 
from merid. 



FeeL 
71070 

5544 

55557 
42964 

102 1 

I 8966$ 
927IS 

57752 
21488 

32440 



Meridian of Butttrton Hill. 



DittanceiL 
from pcrp. 



Feet 
162667 

I 17624 

164653 

H5377 
194072 

182386 

209344 

257920 

259503 
271514 



Carraton Hill 
Kit Hill • 
Carraton Hill 
St. Stephen's 



* <t 



St. Stephen's * 
Black Down • 



15 15 47 NE 
21 46 9NW 
64 12 55 NE 
1 76 2 36 SE 




Meridian of St. Agnes Beacon. 



87635 
72555 



St. Agnes Beacon 
Hensbarrow 
Trevose Head - 
Bodmin Down 
Bodmin Down • 
Cadon Barrow 



Trevose Head 
Cadon Barrow 
Brown Willy - 



25 54 12 NE 

39 49 34 NW 
63 18 48 NE 
2 II 52 NW 
28 46 20 NE 
46 i' 42 SB 




88250 
126702 
104145 



Q 
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Art. XXX. Bearings of the Stations in the Series of iy$Q,Jrom 
the Parallels to the Meridians ofDunnose and Greenwich; and 
likewise tbeir Distances from those Meridians. 





Meridian of 


Dunnose. 






Nimei of Uic Suuom. 


B,,,.^. 


Diimnei 


Dirasee. 

frampcrp. 








FmIi 


Feet. 




r Btgshol Healh - 


8i 40 s's NE 


101117; 


'74173 


Highdere - 


Nuffield . ■ 


3S 30 +0 NE 


36747 


3S"4*> 




. Wbiu Horse HiU - 


>7 t; 37 NW 


83796 


34»»I 

4^»4» 




fStow on the Wold 


4 I9 27 NW 


II49IS 




1 Brill 


SO 16 17 NE 


2895; 


44333s 


White Horn Hll 


J Shotorer Hill - 


SJ 30 7 NE 


3063 


413801 




1 Scutdiamlly 
LWUtetamHill - 


84 2S S< SB 
36 30 13 NE 


3*776 


344SS« 
420801 




31054 


Sio» on the Wdd 


lEpwell''' -' -' 


33 3 55NW 
39 34 SS NE 


64617 


SI36M 
530781 


ShotoTcrHill - 


Cuinnei' HiU 


76 s« jsw 


25416 


fr* 


EpmB - . 


r Corley HiU 
1 Arbuiy Hill 


6 39 s« NW 


81312 


48 5 '3 NE 


2776 


38628B 


BriU - - 


/ Crouch HIU . 
I Quainton - 


39.0 49 NW 
61 40 13 NE 


36102 
64963 


& 



Meridian of Greenwich. 



Nuffield 

BriU - - 




WendoTer - 


BriU - 
Arbuiy HiU ■ 




Bow BricUull 


BriU ■ . 
Boi. BrickhiU 




Einsworth - 


Bo«BrickhiU- 
Kinsworth 




LiUyhoc - 


Bow BrickhiU . 
LiUyhoe 


' 


Lidlington . 


Bo» BrickhiU ■ 
LiUyhoo 


I 


TnisInHUl - 



44 4S 19 NE 
65 49 3 SE 
;6 46 9 NE 
!4 so ;• SB 
8s 8 30 NE 
31 5S SiSE 
74 6 27 SE 
SO S4 40 NE 

67 24 37 NE 
SO 6 ss NW 
89 I IS SE 

68 1471 NW 



174338 
■51413 

120910 
8421; 
1218J4 
131278 



1005^ 
19049J 
141561 
t7l3<r 



Trigonometrical Survey, 



uy 



Art. XXXI. Latitudes and Longitudes of the Stations in the Series 
9f ^797 ^^^ 17 qB, referred to the Meridians of Black Down^ 
Butterton Hilly and St. Agnes Beacon. 



Meridian of Black Down. 



NaiQes of the Stations. 



Moor Lynch 
Ash Beacon 
LoDg iCnoll - 
Dundon 
Mendip 
Beaeon Hill 
Wcstbuiy 

Farky Down 
Dundry 

Ijansdown 



M 



l.atitude- 



t 

7 
o 
8 

5 

II 

>5 

23 
23 

27 





33'5 
i6>s 

6,5 

1,6 

35»3 
3S'7 



Longitude from 
31ack Down. 



o 
O 

O 

O 

O 

O 

O 

O 

O 

c 
o 



/ 

18 

I 

H 
II 

o 

49 
«4 
^5- 

5 

8 



3Q,6W 
s6i,4E 

«8t,3£ 
101,7 W 

CGboE 

13 E 

7,6 Ej 

$7>7^ 
50,6 E 



Longitude west 
In deuces. 



of Greenwich. 
Ifk iime. 



o 

2 

2 
2 
2 
2 
I 
2 
2 
2 
2 



50 
30 
17 

43 

3* 

43 
8 

17 
38 
2^3 



56 

54. 1 

3^3>« 

6,5 
1,8 

9'4 

14*8 
0,1 

5i>8 



m. s. 
II 23,5 

9 ii>6 
10 54,2 
10 8,4 

6 52,1 

8 32i6 

9 ^^.^ 
10 3«,o 

^ 3S*4 



Meridian of Butterton Hill: 



»> 



V«)WV*«V*P^^ 



T 



Longitude west of Greenwich. 



^•1^ 



Names of the Stations. 



St. Steuben's 
Black Down 



Latitude. 



S<> 39 6,7 
50 s6 40,9 



Longitude from 
Butterton Hill. 



o 28 59^W 
o; 13 20,5 W 



In degrees. 



o t » 

4 »i-47fi 
4 6 8,0 



In time. 



m. s. 
§7 27,1 
16 24,5 



.1 



Meridian of St. 4gnes Beacon. 



w^^ 



Names of the StatioM*. 



Trevose Htad 
Cadon Barrow 
Brown Willy 



T 



'^'-^t" 



■^■y 



Latitude^ 



Se 3* 56,5 

50 39 12,1 

50 35 ^7>9 



Lofigitude from 
St. l^gaet Beacon. 



0:11 1^5 E 
o 30 46,5 E 
o 36 45»3E 



Longitude wcit of Q^tenwich. 
In degrees. 



o / , 4 

5 o' S4'2 

4 41 9>2 

4 35 «o>4 



im time* 



Ql. S. 
26 3,6 
18 44,6 
18 20,6 



Q« 
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Art. XXX II. Latitudes and Longitudes of the Statiotis in the 
Series of 1799, referred to the Meridians of Dunnose and 
Greemvicb. 



Meridian of Dunnose. 



Names of the Stations. 


Latitude. 


Longitude from 
Dunnose. 


Longitude west < 
In degrees. 


)f Greenwich. 
In time. 


Nuffield 




5» 


3+ 52*a 


9 39,9 E 


/ * 
1 1 56,1 


m. U 
6 ^\i 


White Horse HUl 


5J 


34 3«'6 


22 I,7W 


I 33 37»7 


Stow on the Wold - 


SI 


54 >6,3 


30 26,7 w 


1 4* 2,4 


Broadway 


52 


I 25,6 


38 5,3W 


I 49 41,3 


7 18.7 


BriU 


5« 


49 56,6 


7 39.4 E 


I 3 56,6 


4 ^S*7 


Scutchamfly 


5> 


33 44' » 


8 37 W 


1 20 13,0 


5 20^8 


ShotpycfHill 


5» 


45 6>7 


48^5 £ 


1 10 47,5 


4 45r« 


Whitehara Hill 


5» 


46 15,4 


8 12,1 W 


I 19 48,1 


5 *9»« 


Cumner Hill 


51 


44 i>5 


6 42,4W 


1 18 18,4 


S >3»* . 


Epwell - 


52 


4 i9>8 


17 io,8W 


I 28 46,8 


5 S5*» 


Corley Hill - 


51 


50 28,3 


9 39,9 W 


I 21 15,9 


5 *5»o 


Arbury Hill 


5» 


13 26,6 


44,4 w 


I 12 20,4 


4 49*3 


Crouch Hill - 


5* 


^ 58'7 


9 35,6W 


1 21 11,6 


S a4»7 


Quaintonr ■ - . 


S« 


53 7>2 


17 12,1 E 


54 23,9 


3 37*6 



Meridian of Greenwich. 



Names of the Stationt. 



Wcndovcr 
Bow Bricklull 
Kinsworth 
Lillvhoe 
Lidlington 
Truslcr Hill 



Latitude. 



o i 

51 45 6»4 
5» 59 50*5 
5« 51 So>8 
51 56 46,5 

51 I 54,0 
51 59 48,0 



Longitude west of Greenwich. 
In degrees. 1 In time. 



O 1 M 


m. s* 


o 46 i»4 


3 4.« 


40 1,2 


2 44'» 


31 59,9 


* 7.9 


22 19,5 


-» »9.3 


32 21,7 


2 9,4 


1 34 50>5 


I 2 >»3 ■. 



•^■; ■ , .' I 
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Art. xxxiii. Bearings of intersected Objects, from the Stations in 
the Series of 1 797 and 1 jgS.from the Parallels to the Meridians 
of Black Down, Butterton Hill, and Si. Agnes Beacon ; and 
likewise tbeir Distances from those Meridians. 



Meridian of Black Down. 



Bciriagi Uam tbe PatalleU xp tbc Mecidian. 


f.^rn.ra. 


OtUlllCCl 

fram p"p. 


At Moor Lyncl>. 




F«t. 


Feet. 


Walton Windmill 


75 "1 31 SE 


51340 


156858 


Wwtonzoyland Steeple 


63 41 36 S W 


\t^\% 


»54=3S 


Miridlezoy Steeple 


31 48 21 SW 


79339 


148733 


Chedzoy Steeple ... 


8s 18 45 N VV 


90459 


163658 


Highan] WindiniU 


29 5; x^ S E 


sas^B 


1+0 S80 


Migtiun Steeple - - . 


aa S' 39 SB 


C12691 




Bnclgcwnter Spire 


88 30 15 .s W 


1047 1 7 


le^lio 


Somerton Steeple 


47 4S4SR 


41197 


134292 


Burton Pynseiit Obelisk - 


10 3i 4 S W 


78428 


I2Z688 


At Duxdry. 








Puckle Steeple - 


SS .9 a; NE 


a6oio 


291363 


Westleigh Steeple 


46 49 13 N E ■ 


■ a36'0 


3S1818 


Bristol Cathedral 


26 ; 3^ N E 


H836 


179184 


Redcliff Steeple - 


33 8 3z NE 


9407 


278007 


Long Aiton 


OS' 38 NW 


2,696 


273385 


Clifden Windmill . 


9 5* SO NE 


1^281 


272172 


BUze Castle . - 


I 49 16 N E 


20168 


297674 


Pcnpole Park Gazebo 


I. 43 37 NW 


18680 


294'SS 


Duke of Beaufort's House, Stake 


■.32 3* S' N^' 


6; I 


294* I I 


Durham Steeple 


63 28 3} NE 


38049 


289119 


Knowle Steeple^ 


13 4' 30 NE 


8112 


3 144 10 


Mangutsfield Steeple 


47 +4 3 " N E 


13913 


191677 


Winterbown Steeple 


3. .4 "ONE 


■ ?0S6 


306569 


Harfield Steeple 


ao .1 >NE 


93478 


292526 


Leigh on Mendip 


33 59 SS 5 E 


"483 


•95794 


Dundry Steeple 


7t .3 20 S W 


siSjr 


— 159C.ST— 


At Lon£ Knoll. 








Doulting Spire ... 


68 59 Si NW 


9$44 . 


»8»3«« ii. 


Frome Steeple 


J 20 25 N W 


SH'S 


, ;^9^^?^K. 


At FarUy Down. 




'W ■■ 1 ' ' 




Devizes Steeple 
C(^d Aston Steci^Ie - 


79 S" 30 SE ; 
33 43, «> NW „ 


'»93i« 

hi -HA". 


::^5J3t^ 



ito 



The Account of a 



Meridian of Butterton HilL 



Bearings from the Panllelt to the Meridian. 


Distances 
from merid* 


Distances 
from pcrp* 


At Furlan^. 
Hope's Nose 


23 '7 55 NE 


Feet. 

937S9 


Feet. 
18745 


At St. Stephen's, 
Wcrrmgton Steeple 
Boyton Steeple 
St, Stephen's Steeple - 
North Petherwin Steeple 


29 37 23 NE 
55 35 N W 

45 55 4 8 B 
49 15 49 NW 


109839 
112767 
110738 
125044 


92243 

106733 

85968 

f847»— 


At CarratQn Hilt. 
Stokeclimsland Steeple 
{^aunceston Steeple 
Launceston Chapel 


65 56 2 N E 
21 26 54 N E - 
21 14 13 NE 


96381 
108267 

10851 J .; 


49?» 
8a689 

8x561 



Meridian of St. Agnes Beacon. 



I' Iff Tl 



* _ 



mi ■ 



At Bodmin. 
St. Minvern Steeple 
St. Minvern Windmill 

At Treves^ Head. 
St. Isey Steeple 
St. Merian Steeple 



58 18 36 NW 
61 51 46 NW 



61 2 12 SE 
57 59 3» SE 



79549 
90966 



52096 



9184s 
82260 



68456 fjfO%t f 



80476 



Art. XXXIV. Bearings of intersected ObjectSjfrom the Stations in 
tbe Series of iJQQj from the Parallels to the Meridians ef 
DunAose and Greenwich; and likewise their Distances from 
those Meridians. , 

Meridian of Dunnose. 



^1 



^^r 



At Epwell. 
Warwick Steeple 
St. Martin's, Covcittiy 
SoleyhtiKSpii^ j- 



1 



AtArhuryHi\l. 
Duiichardi wiiidmin' j - 
Breiuion HilU Sumdaer Hb 



use 



f > 



16 25j 48 NW 

a J 4« NW 

31 8 3S NW 



23 SS 48 N W 
7 37 3> NW 



-P^-T 



87242. 
69028 
128826 



' ■ y 




607^08 



*S497« 
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Bearings from the P«^llel* u> tlitlAMin^ 



• 9 

\ 



Distances 
from merid. 



Distances 
from per p. 



^ ^ 
f 



MUrkfidd WindaiiU 
Nnmhrnm Windmilir - 

Ai Corley Hill. 
Gasebo, Bfeadofi Hill - 

At Cf-okcb Hill. 
Dcdi&ipon Steeple 
Bbidrimi Sf ire 
Aynoe Steeple 
Adderbury Spire 
Ftrtiiingo Steeple ' - 



At Arbury Hill. 
Round HoBSe, Edge Hills 
Windfiiill, near fiie Round House 

Ai Brill. 
Wk>grove Steeple - ' • i 

HHidwi^k Steepk - • - 

LiaiggKtf9l ^teible * . . 

Gnmborough Steeple 
Bicester Stteple - - 
Marq. Buckingham's House, Wooton 
Islip Steeple - . 
> Woodstock Steeple 
Eidlhigton Spire * 
Wkthwbod ~ 



> 



■f 



T < At HTbiMborsi HilL 
AUi^don Spire- - . 
WiOii^ord Sktt^ 
GfdtCCoxareir ^^dmill 
DktjrtcM Stxreple > 
ImHv^tfrth Steeple 
wSneySpire 
BiMplbh Steeple - 
JR«8I#y Steeple - • • 
BaMknd Ste^e : 



• r. 
IS . 



a ''. 



I 



^ ■ " 



C. V 



I iff stow. 
Sl«w on the WbU Steeple 

At Broadway. 
Sar^den Cbapet 
Bottrton Chapd 
WaUbrd Spird^ 



jj, 20 7 NW 
59 36 2 NE 



3S 45 58 SW 



18 !6 



o SE 
u S W 



«« IS 

49 i6 2 S E 

37 26 59 S E 

f 6 :^6 49 S E 



56 15 5 SW 
55 39 29 S W 



81 
78 



6 



44 56 
53 9 
43 ^7 

79 <7 

84 26 

85 25 
88 29 
99 II 



62 38 

«4 54 

"J5 45 
67 28 

57 49 

14 14 

4 
61 

20 



5 
I 

1 

30 
16 

25 
3 
45 
39 
34 



NE 

NE 

NE 

NE 

NW 

NE 

SW 

NW 

SW 

SW 



$6 
8 



18 NE 

39 NE 

11 NW 
o NE 

58 NW 

57 NE 
29 NE 

12 NE 
12 NE 



T 



20 55 25 NW 



52 29 8 S E 
54 36 35 S E 
82 38 42 S £ 






Feet. 
18608 
2261 



188086 



28646 

3f9*S»9 

11944 

26213 
6431 



57501 
58398 



103^26 

83299 

35106 

70782 

6854. 

43490 
8944 

35563 
1 840 1 

76971 



19054 

»7497 
96059 

24691 

"634s 

64787 

79056 

12123 

69616 



118442 



'S6195 
125636 

i»«7«>4 



Feet. 

755819 
589244 



525408 



499771 
511110 

501902 

50967 1 

502904 



5497^4 
548286 



4547 » 3 
454^87 

449401 

474574 
466560 

445984 

439540 

448393 
441989 

444726 



383037 
358560 
376819 

374055 
370003 

424386 

408334. 

38857^ 
388204 



4;'$i66 



4^77 
501076 

5<7^4 
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lie Account of a 



; Meridian of Greenwich, 



Bearingt from the Farillelt to thfc Meridian. 



At Wendovtr. 
Pitchcot Windimll 
Ivinghoe Spire 
Quainton Steeple 
Leighron Buzzard Spire 

At Quainton. 
Southern Obelisk> Stow Park 
Northern Obelisk, ditto 

At Kinswortb. 
Ayksbury Spire 
Maulden Steeple 
Harlington Steeple 
Millhrook Steeple 
Stretley Stdeple 
Sauldbn Windmill 

At Bvm Brickbin. 
Hanslope Spire 
North Crawley Steeple 
Pavenhara Spire 
St. Paul's Spire, Bedford 
Sbambrook Spire 
Woburn Market-House 
Ridgcmont Station 
Wootton Spirt 
Cranfield Spire 
HuslxMDe Crawley Steeple 
Woburo Steeple 
Sooidrope Spire ^ 

WindmUl near Tharfield 
Tottenhoe Station 
Chalgrave Steeple 
Kcysoe Spire 
Moulsbbe Steeple 
Renhold Spire 
LidUogton Windmill 

At Lillyb0e. 
Knotting- Green Elm Tree 
RayensiKn Steeple 
Bov Biickhill Steeple 



19 II 59 NW 

45 44 37 N E 
34 47 15 NW 
2^ 41 12 NE 



22 



ii 36 NW 
21 50 48NW 



77 56 58 SW 

16 30 28 N E 

16 12 37 N E 

3 I 41 NE 

35 »3 47 NE 
60 20 46.NW 



48NW 
ISNE 

49 NE 
II NE 
54NE 
37 SE 
II NE 
.7NE 
22 NE 
5J NE. 

58 SE 
49 NE 

L2NE 

7SE 
5SE 

59 NE 
30 NW 
16 NE 

6NE 



38 58 


9 4« 


22 


«5 


43 


9 


«9 


21 


73 


S» 


7» 


28 


4' 


33 


30 44 


65 


44 


75 


33 


16 


3* 


86 


6 



27 

53 

3» 

2 

44 
62 



42 
5» 
17 
«9 
56 
30 



16 17 56 NW 
7 25 2NW 

73 20 18 N W 



Distaiicci 
from ncrid. 



191077 

*43i»7 

205750 

150616 



227554 
228505 



190234 
102962 
110395 

117732 

99961 

178643 



185668 

H55*9 
122215 

104408 

»*3533 

139255 

il<>9*7 

1 202^5 

156284 

136^*7. 

139373 
124861 

'^577 
1 30412 
116215 

95682 

15243*2 
91651 

125855 



a 17482 

9514* 
151490 



ntm 



'4905$ 
«3*397 

160663 



204673 
207532 



116765. 
202124 

« 77730 
^164]^. 

1710M 



23»«43 
224961 

26181S' 

186978 
196964 

*«59W 

»*7»4 
179861 

>99«;o 

>S<H94 
»647ia 

215608 
250585 
205797 
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Cohnworth Spire 
Sundon Windmill 
Silsoe Steeple 
Flitton Steeple 
Shillington Steeple 
Westoning Steeple 
Wrcst-Garden Obelisk 
Flitwick Steeple 
Ampthill Steeple 
St. Neot's Steeple 
Pollux HiU Steeple 



tnllelt to the Meriditn. 


DUtiAcct 
from merid. 


Dittancei 

from perpt 




0/9 


Feet. 


FccL 


« 


o 12 52 NW 


84580 


268984 


m 


75 6SW 


109032 


1647 18 


- 


26 9 25 NW 


95501 


'94345 


•■ 


38 20 32 NW 


102831 


194903 




7 49 43 N E 


81919 


188066 


- 


64 42 19 NW 


113366 


185143 


m 


26 26 8 N W 


94797 


192652 


- 


57 11 27 NW 


114694 


191016 


- 


39 6 3NW 


109957 


203041 


- 


13 32 16 NE 


59630 


273475 


- 


47 5 30 NW 


102236 


188118 



Art. XXXV. Latitudes and Longitudes of such Places, in the 
Series ofiygy a?id 1798, as have been referred to the Meridians 
of Black Downy Butterton Hilly and St. Agnes Beacon. 

Meridian of Black Down. 



Nsmcs of the Objecu. 



. \ 



Walton .Windmill 
Westonzoyland Steeple 
Middlezoy Steeple 
Chedzoy Steeple 
Higham Windmill 
Higham Steeple 
Bndgewater Spire 
Somerton Steeple 
Burton Pynsent Obelisk 
Wesileieh Steeple 
Bristol Cathedral 
Redcliff Steeple 
Long Aston 
Clifden Windmill 
Blaze Castle 
Penpofe Gazebo 
Duke of Beaufort's House, Stoke| 
Durham Steeple 
Knowle Steeple 
^angotsfiela Steeple 
Wintcrbown Steeple 
Harfield Steeple 
Leigh Steeple on Mendip 
Duiidry Steeple 



Latitude. 






6 59.5 








6 33>« 







5 38.3 







8 5,1 







4 21,8 







4 34*6 







7 40'7 







3 ^7'3 







I 21>6 







30 49.4 







27 6,3 







26 54,8 







26 9,1 







.25 S7>* 







30 10,4 







29 33*7 







29 34>5 







28 44,8 







3^ 53'7 







29 9.5 







3i 3^4 







29 15,3 







13 24. 







23 47>7 






Longitude from 
Black Down. 



Longitude west of Greenwich. 
In degrees. In time. 



13 22,1 W 
12 I2,9W 
20 38,8 W 

23 33»7W 

15 i8,6W 

16 18,5 W 
27 16,3 W 
10 42,7 w 
20 22,7 w 

6 i2,oE 
3 6.2 W 

2 28.0 W 
5 41.3 W 
5 3*3 W 

5 *9»3^' 

7 3i»7W 

10,2 £ 

9 S9>^ ^ 

2 7.9 w 

3 39-2 E 

1 5ij|2£ 
24 32,2 W 

5 36.3 E 
5 58*8 W 




2 


1 

45 


4'5 


2 


44 35 »3 


2 


53 


1,2 


2 


55 


56,1 


2 


47 4»'0 


2 


48 40,9 


2 


59 


38>7 


2 


43 


5>« 


2 


5* 


.45>i 


2 


26 


10,4 


Z 


3S 


28,6 


2 


34 50*4 


2 


38 


3'7 


2 


37 


^S'7 


2 


37 4«'7 


2 


39 54'> 


2 


32 


I2»2 


2 


22 


23'4 


2 


34 30'3 


2 


28 


43'2 


2 


30 


3^* 


2 


56 


54»<5 


2 


26 


46,1 


2 


38 


21,2 



m. 


s. 


II 


*.9 


10 


58.1 


11 


3*'» 


II 


43»7 


11 


10,7 


II 


«4*7 


It 


S«.6 


10 


52'3 


11 


3> 


9 44*7 


10 


21,9 


10 


'9.3 


10 


32.2 


10 


29*7 


10 


30,8 


10 


39.^ 


10 


8,8 


9 29'5 


10 


18 


9 54.8 


10 


2,1 


11 


47>6 


9 47.1 


iO 


33>4 



R 



i»4 



Tbe Account of a 



Names of the Objects. 


Latitude. 


Longitude from 
Black Down. 


Longitude west 4 
In degrees. 


3f Greenwich. 
In time. 


Doulting Spire 
Devizes Steeple • 
Frome Steeple 
Cold Aston 
Puckle Steeple 


/ * 

51 II ii>4 
51 21 25,5 

5» »3 47>9 
51 26 53.9 

51 29 16,2 


1 a _ 
2 29,3 E 

33 51,2 E 

13 40>8 £ 

II 38,0 £ 

6 49,6 £ 


1 a 

2 29 53,1 
2 58 31,2 
2 18 41,6 
2 20 44,4 
2 25 32,8 


m. s. 

9 J9.5 
«• 54.* 
9 '♦»7 
9 H'9 
9 4*.a 



Meridian of Butterton Hill. 



Names of Objects, 


Latitude. 


Longitude from 
fiutterton Hili. 


Longitude west of Greenwich. 
In degrees. 1 In time. 


Hope's Nose^ Torbay 


50 27 48,5 


26 4,4 £ 


3 26 43,1 


m. 8. 

13 46,9 


Werrington Steeple 


50 39 52,2 


28 19,4 w 


4 21 6,9 


17 24.4 


Boyton Steeple 


50 42 14,9 


29 6, 1 W 


4 21 53>6 


i7 *7.$ 


North Petherwin 


50 40 52,5 


32 15.3 w 


4 25 2,8 


17 ¥>.% 


St. Stephen's Steeple 


50 38 50*3 


28 32,6 W 


4 21 20,1 


»7 2S»J . 


Stokeclimsland Steeple 


SO 32 55,8 


24 47,5 w 


4 17 35»o 


17 10,3 


Launceston Steeple 


50 38 18,1 


27 54,1 w 


4 20 41^6 


17 22,7 


Launceston Castle 


50 38 16,8 


27 57,9 w 


4 20 45,4 


17 23 



Meridian of St. Agnes Beacon. 



Names of Objects. 



St. Minvem Steeple 
St. Minvern Windmill 
St. Isey Steeple 
St. Merian Steeple 



Latitude. 



30,6 

55.5 
50 30 36,0 

50 31 S9'3 



50 33 
50 31 



Longitude from 
St. Agnes Beacon. 



o § a 

o 20 28,1 £ 

O 23 23«5 £ 

o 17 36,6 £ 

o 13 23,8 E 



Longitude west of Greenwich. 



In degrees. 



4 5» 27,6 
4 48 32,2 

4 54 20,1 

4 58 31*9 



In time. 



m. $. 
19 25*8 
19 14,1 

«9 37*3 
>9 S4»« 



Art. XXXVI. Latitudes and Longitudes of such Places, in tbe 
Series of 1799, as have been referred to tbe Meridians of 
Dunnose and Greenwicb. 

Meridian of Dunnose. 



Names of Objects. 



Warwick Steeple 
St. Martin's Spire, Coventry 
Soleyhull Spire 
Dunchurch Windmill 



Latitude. 



Longitude from 
Dunnose. 



52 16 53,0 
52 24 25,4 
52 2 30,4 
52 20 4,6 



o 23 i8,3W 
o 18 29,5 W 
o 34 13,8 W 
o 5 3*»SW 



Longitude west of Greenwicht 
In degrees. In time. 



I 
1 
I 
I 



34 54'3 
30 5'S 
45 49'3 
17 8>S 



m« 

6 

6 

9 
5 



s. 
i9>6 

H 
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Names of Objecu. 


Latitude. 


Longitude 
from Dunnose. 


Longitude west c 
In degrees. 


»f Greenwich. 
In time. 


Gazebo, Bardon Hall • • 


52 42 47,6 







1 n 

7 12,2 W 


1 H 

I 18 48,2 


m. s» 
5 «5»2 


Markfield Windmill - 


52 41 16,8 





5 i>oW 


1 16 37,0 


5 6.5 


Breadon Hill Building f - 


5* 3 »6>7 





49 59*7 W 


2 1 3S>7 


8 6,4 


Newnhani Windmill 


52 13 SS*7 





36,2 E 


I 10 59,8 


4 43'9 


Deddington Steeple • 


51 59 i3»9 





7 36,1 W 


I 19 12,1 


5 16.8 


Btoxham Spire 


52 1 5,6 





10 29,7 W 


1 22 S>7 


5 28,4 


Aynoe Steeple 


51 59 35'* 





3 10,2 w 


1 14 46,2 


4 59' » 


Adderbury Spire 


52 51,6 





6 3»7W 


I 17 39>7 


5 I0.6 


Farthineo Steeple 
Round House, Edge Hills 


51 59 45'i 





I 42*4 w 


I 13 »8,4 


4 53.2 


52 7 25,6 





15 18,4 w 


I 26 54,^ 
1 27 8,6 


5 47>6 


Round House Windmill 


52 7 i»»4 





15 32.6W 


5 48,6 


Wingrove Steeple 
Harowick Steeple 


51 51 46,8 





27 28,7 E 


44 7>3 


2 56,5 


51 51 47,8 





22 2,6 E 


49 33'4 


3 18,2 


I^uggersal Steeple, Bucks 


5« 50 57*3 





9 I7>2E 


1 2 18,8 


4 9*2 


Granborough Steeple - 


5* 55 4*3 





18 45,2 £ 


52 50,8 


3 3«>4 


Bicester Steeple 


51 53 46,8 





I 48,9 E 


I 9 47'i 


4 39' > 


Abingdon Spire 


51 40 3.8 





5 i,2W 


1 16 37,2 


5 6,5 


Wallingford Steeple 
Great CoxweU Windmill 


51 36 2,4 





4 36^2 E 


I 6 59,8 


4 27.9 
28,5 


51 38 59,8 





25 32>4W 


» 37 84 


Drayton Steeple 


51 38 35 





6 30,1 W 


I 18 6,1 


5 12,4 


High worth Steeple 


51 37 5«'4 





30 38,1 W 


I 42 H»> 


6 48,9 


Witney Spire 


Si 46 49,9 





17 6,9W 


I 28 42,9 


5 54*8 


Bampton Steeple 


5* 44 1**2 





20 5if9W 


1 32 27,9 


6 9,8 


Radley Steeple 


51 40 58,3 





31 57>4W 


> 43 33'4 


6 54,2 


Buckland Steeple 


5' 40 53.3 





18 21, iW 


I 29 57,1 


5 59'8 


Witchwood Beacon 


51 50 9,8 





20 2i,6W 


I 3« S7fi 


6 7*8 


Stow on the Wold - 


51 55 46*9 





31 23,6W 


1 42 59,6 


6 51,9 


Sarsden Chapel 


51 54 16,4 





22 49,9 w 


» 34 25.9 


6 17,7 


Bourton Chapel 


51 59 22,5 





33 20,7 w 


I 44 56,7 


6 59.8 


Walford Spire 
Istip Steeple 
Woodstock Steeple 


52 o 31,6 
51 49 20,7 







26 i2,5W 
2 21,9 w 


I 37 48,5 
I 13 57*9 


6 31,2 
4 55.8 


51 5^ 47^4 





9 24.5 W 


1 21 


5 24 


Kidlington Spire 


51 49 44,6 





4 5i>9W 


I 16 27,9 


5 5.« 



Meridian of Greenwich. 



Names of Objects. 



Pitchcot Windmill 
Ivin^hoe Spire 
Quamton Steeple 
Southern Obelisk, Stow Park 
Northern Obelisk, ditto 



Latitude* 



o / a 

51 52 58>5 

51 50 9,1 

51 52 28,7 

52 2 2,2 
50 2 30,2 



Longitude west of Greenwich. 



In degrees. 



o / « 

o SO 35,5 

o 37 5^3 

54 28,0 

1 o 27,1 
I o 42,9 



In time. 



m« 

3 

2 

3 
4 

4 



s. 
22,3 

3«'4 

37>8 

1,8 

2,8 



* In page 65 8» this Is, by mistake, called Breadon Hill Summer House. 
t In page 659, this building is called Gazebo. 

R2 
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Karnes of Objects* 



Leighton Buzzard Spire 
Aylesbury Spire 
Hanslope Spire - 
North Crawley Spire 
Pavenham Spire 
St. Paul's Spire, Bedford 
Sharnbrook Spire 
Woburn Market-House 
Woburn Steeple 
Ridgemont Station - 
Wootton Steeple 
Cranfield Spire 
Husborne Crawley Steeple 
Souldrope Spire 
Windmill near Tharfield 
Tottenhoe Station - 
Chalgrave Steeple 
Keysoe Spire 
Moulshoe Steeple 
Renhold Spire 
Lidlington Windmill 
Maulden Steeple 
Harlington Steeple 
Millbrook Steeple 
Stretley Steeple 
Sauldon Windmill 
Knotting-Green Elm Tree 
Ravensden Steeple 
Bow BrickhiU Steeple 
Colmworih Spire 
Sundon Windmill 
Silsoe Steeple 
Flitton Steeple 
ShilHngton Steeple - 
Westoning Steeple 
Wrest-Garden Obelisk 
Flitwick Steeple 
Amprhill Steeple 
St. Neot*s Steeple 
Pollux HUl Steeple - 



Latitude. 



5» 54 56*5 

51 49 18,9 

52 6 45,2 

52 S 3>»i 
52 II 36.3 
52 8 8,8 

52 12 55,1 

51 59 17'4 

51 59 21,8 

52 o 56,4 
52 5 39,2 

52 4 3,1 
52 o 57,0 
52 14 38,6 
52 I 3o>9 
51 53 18,9 

51 55 40,2 

52 14 58,5 
52 2 59,0 
52 9 41,5 

52 2 4>2 
52 I 52,2 

51 57 48.4 

52 I 43.6 
51 56 42,8 

51 57 9»7 

52 15 26,6 

52 10 33,9 

52 o 1,1 

52 12 49,3 

51 57 52.2 

52 o 33,0 
52 o 42,1 

51 59 3«>7 

51 59 2.7 

52 o 16,2 

51 59 58,6 

52 1 57,8 

52 13 34»7 
51 59 31^ 



Longitude west of Greenwicli. 
lo degrees. \ In lime. 



o 39 54*4 
o 50 18 . 

o 49 17,8 

o 38 38,4 

o 32 27,0 

o 27 43,3 

o 32 48,0 

o 36 58,5 

o 37 0*3 
o 34 45'7 
o 3» 55*7 

o 36 II, I 
o 36 19,8 

o 33 9>i 
o 3 20,4 

o 34 37'5 
o 30 51,4 

o 25 24,3 

o 40 39,6 

o 24 20,1 

o 33 25,0 

o 27 20,2 

o 29 18,6 

o 3« >5»5 

o 26 12,4 

o 47 26,9 

o 31 11,5 

o 25 15.7 

o 40 13,4 

o 22 27,0 

o 28 57,0 

o 25 21,4 

o 27 14,4 

O 21 45,0 

o 30 5,9 
o 25 10,7 

o 30 27»1 

o 29 11,7 
o 15 49,9 
o 27 8^7 



nn 


1. s. ' 


2 


39.6 


3 


21,2 


3 


*7** 


2 


34.S 


2 


9*& 


1 


50*9 


2 


11,2 


2 


27^9 


2 


28 


2 


19 


2 


7»7 


2 


*4»7 


2 


25»3 


2 


12,6 





'2'^ 


2 


18,5 


2 
1 


4i«o 


2 


42,6 


I 


37*3 


2 


i3»7 


I 


49>3 


I 


S7»2 


2 


5 


I 


44»8 


3 


9>8 


2 


4*7 


I 


41 


2 


40»9 


1 


28,5 


1 


55*» 


1 


41*4 


1 


48*9 


I 


27 


2 


0,4 


I 


40,7 


2 


M 


I 


56,7 


I 


3*3 


I 


48,6 
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Art. XXXVI l Latitudes and Longitudes of some remarkable Places, 

not contained in the preceding Tables. 

St. Nicholas's or Drake's Island, in Plymouth Sound. 

The bearing of Kit Hill, from the meridian of Butterton, is 
6j^ 12' 12", and the angl^ between it and the flagstaff on 
Drake's Island, 41° 40 8"; therefore, the bearing of the latter 
from the meridian is 71** 7' 40'' ; consequently, its distance from 
the meridian is 60531 feet, ajid from the perpendicular 90^92 
feet, which respectively subtend q' S3''6, and 3' 24^"^. These, 
with the latitude and longitude of Butterton, 50* 24' 46'',3 
aj^d 3** 5^' 47''»5> give 50° 21' 2i'',i for the latitude, and 4"^ 8^ 
i7",9 for the longitude, of the flagstaff on Drake's Island- 

The latitude and longitude of this spot was determined by 
Mr. Bayley, in the year 1 792. The observations for the former 
were as follows : 

50** 21' 20'' o*s LL. 

50 21 30,5 ditto. 

50 21 31 ditto. 

50 21 29 a Aquilas. 

50 21 26,5 (» Ophiuchi. 

50 21 55 o '^s LL. The mean of these is 50° 2 1' 28",5, 
The place chosen by Mr. Bayley, as I have been lately in- 
fonned, was a few feet northward of the staff; therefore, 7'',4 
Baay be taken for the true difference between our determinations. 
The lOTigitude of Mr. Bayley's station, found by the moon's 
hnnsitf v/2ts i^"" 18^52^; but the longitude deduced from the 
vecent operations, is 4** 8' i7'',9 ; there is, therefore, a difference 
of io' 34'^i between the two determination*. 
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St. Andrew's or the Old Cburcb, at Plymouth. 

The angle at Butterton, between the Old Church tower and 
Kit Hill, is 37^ 45' 5", 2 ; its bearing, therefore, south-west from 
the meridian, is 75** 1' 56'' ; consequently, its distance from the 
meridian is 57305 feet, and from the perp^idicular 15374 feet. 
These respectively subtend 9' 24'', and 2' 32'',! : hence, its lati- 
tude becomes 50"* 22' 13",^, and longitude 4* 7' 31 '',6=: 16" 
30% I in time, west of Greenwich. 

As it is of very great importance that the truths of the con- 
clusions given in this Work should receive support, wherever 
I can find it, I think it right to mention the result of his 
Excellency the Count de Bruhl's endeavours to ascertain the 
longitude of Plymouth, by means of chronometers. The fol- 
lowing is a copy of his communication, made in the year 1795. 

Journey from Plymouth to London. 

Green Timekeeper. 

June 8th, f Mr. Mu doe's clock* at Plymouth, fast for mean time o" 32%i5 
1783. \Timekeeper faster than Mr. Mu doe's clock - o 25 ,6 
, f Timekeeper slower than London clock - ^4 29 ,4 

^ ' \ London clock slow for mean time - - o 36 ,5 



DiflFerence of longitude - 16 3 965 

Blue Timekeeper. 

Tune 8th / ^^* M u doe's clock at Plymouth, fast for mean time o" 3 2% 15 
J '\ Timekeeper faster than Mr. Mu doe's clock - o 37 ,4 

tilth [Timekeeper slower than London clock - 14 17 ,2 

^ * \ London clock slow for mean time - - ^ 3^ 95 

Difference of longitude - 16 3,25 

Mean difference - - 16 3 ,55 

The longitude of St. Paul's, west of Greenwich, is 23% 1 in 

* It is, perhaps, right' to observe, that Mr. T. Mudge's transit, at Plymouth, wit 
made by the late Mr. B i & p, and properly set up between stone pillars. The clocks the 
entire work of his own hands, was a most excdlent one. 
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time ; and Mn Dutton*s house in Fleet-street is about 2» west 
of St. Paul's ; * wherefore, its longitude west of Greenwich is 
25*: consequendy, i6« 3%55 + 25* = 16" 28%55, is the dif- 
ference of longitude between Greenwich and Plymouth, as 
shewn by the timekeepers. 

Now the meridian of Mr. Mudge's transit-room, at Plymouth, 
passed only 35 feet to the eastward of the centre of St. Andrew's 
Tower, his northern meridian mark being on the church itself; 
therefore, the longitude of the church and transit-room may be 
considered the same. From the survey, we find it to be 
ig^so*,!; and, from Count Bruhl's determination, making a 
just allowance for the difference of longitude between the late 
Mr. Button's house and Greenwich, 16°* 28S5. 

It is left for the public, and this learned Society in parti- 
cular, to determine how far the near agreement of these several 
methods, tends to corroborate the assertion I have advanced, of 
the dependence which may be placed on the deductions drawn 
from the observations made at Beachy Head and Dunnose. If 
there had been only one watch employed on the occasion, the 
result would not have been so satisfactory as the circumstance 
of two being used seems to make it. As the occasion calls for 
the remark, before I dismiss this article, I must observe, that 
the highest advantages would accrue to geography, were the 
ideas of the Astronomer Royal carried into execution, (and which 
I shall endeavour to do at some future period^ ) respecting the 
discovery of the difference of longitude between Greenwich 
and some very remote point on the western side of the island, 
(St. David's Head for instance,) by means Of timekeepers, 

* According to Hon woo d's Map of London^ the distance from the centre of St. Paul's 
to Bolt Court, at the comer of which Mr. Dutton's house is situated, is 31 chains. 
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t 

carried backwards and forwards in the mail coaches. If this 
excellent scheme were executed, and the watches employed 
equal to the best now made, it is probable that the true diffe- 
rence of longitude would shortly be determined. The geodetical 
situation of St. David's Head will, ere long, be ascertained from 
a prosecution of the survey : a knowledge, therefore, of its true 
longitude would be attended with eminent advantages. 

Lizard Ugbt- Houses. 

The light-houses on this head-land were observed from Per- 
tinney and Kambonellis. At the latter, Pertinney bears 74* 
22' 41" south-west, from the parallel to the meridian of St. 
Agnes ; and, as the angle between the western light-house and 
Pertinney is yS"" 40' g", it follows, that the bearing of the light- 
house from the said parallel is 4* 17' 24" south-east. Computing 
with this angle and the distance from KarnboneUis to the light- 
house, we get 3344 feet, and 126499 feet, for the distances of 
that object from the meridian and perpendicular of St. Agnes : 
therefore, admitting the length of the degree in the meridian, hi 
the middle point between St Agnes and the light-house, to be 
60850 fathoms, and 61 182 for the length of a degree of a great 
circle perpendicular to it, we get 20' 47^^,4, and sa'^jS, for the 
small arcs which those spaces respectively subtend. These 
data, with the latitude and longitude of St. Agnes, 50*^ 18' 
27'', and 5*" 11' 55", 7% give the latitude of the light-house s=; 
49«>57'44", and longitude West of Greenwich s*" 11' 4" A in 
time, 20« 44S3. 

This light^house was also observed from the station on 
Kamminnis. The triangle resulting from that observation, 
together ^vith the angle at Karnbonellis, is . . 
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Kamminnis - 44° 9' 46'' 

Karnbonellis - - 98 1 30 

Western Light-house 37 48 44; which gives 81342 
feet, for the distance between the station Kambonellis and the 
Light-house. This distance is said, in the Philosophical Trans- 
actions for 1797, p. 501, to be 81348 feet, which differs only 
6 feet from the above determination ; but it is. probable the dis- 
tance first given is most correct, as the two light-houses appear- 
ing nearly in the same line at Karnminnis, was the means of 
preventing us from clearly distinguishing the apex of either, 
and it was principally on this, account that we preferred the ob- 
servation made at Pertinney. The agreement however proves, 
that no inconsistency can be found to obtain with respect to the 
data before given, for settling the situation of this important 
headland. 

In the Philosophical Transactions for 1797, P^g^ 5^^ 9 ^^ is 
mentioned, that the distance from the spot where the late Mr. 
Bradley made his observations, to the place where his meridian 
mark was fixed, was 800 feet. But there appears to be some in- 
consistency in this particular; as Mr. Bradley's own words, in 
an extract of a letter now before me, are, // was just 480 feet. 
Adding to this, 24 feet, the distance between the place of the 
meridian mark and the line joining the centre of the light- 
houses, we get the distance of the point O, or the place of the 
Observatory, (see Phil. Trans. 1797, p. 502,) from the line join- 
ing the light-houses W, E, = 504 feet ; a space corresponding 
to 5'' of latitude, nearly ; therefore, from the trigonometrical 
operations, we get, 

49' 5f 44" for the latitude 1 . ^ Bradley's station 
and 5 11 4 ,8 for the longitude]^* ^^- ^^^^^^ « ^^^^^"• 

S 
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Mr. Bradley's observaticms for finding the latitude, were 

made with a quadrant of one foot radius, the wwkmanship of 

Mr. Bird ; they were as follows. 

Nine meridional altitudes of the sun's limb, the 
extreme results of which were 49*57' ^7'\5 and 
49"* 5/ 44", gave for the latitude of the Obser- 
vatory . - . - 49^5/35'' 

Six meridional observations of the Pole Star be- 
low the Pole, the extreme results of which were 
49'' 57' 35" and 49'' 57' 20^4, gave for the la- 
titude - - - . 49 57 ^3 »« 

Thirteen observations of Arcturus, a Cor^mae Bo- 
realis, and a Serpentis, the extreme results of 
which were 49* 57' 54^,7 and 49^ 57' 2^7, gave 
for the latitude - - - 4:9 57 ^9 

Fifteen observations of a, jS, y Draconis, the ex- 
treme results of which were 49*57' 22^,2 and 
49'' 57' 2^7, gave for the latitude - 49 57 33 

The mean of which is - 49 57 3Q 
According to the trigonometrical operations, the latitude is 
49^* 57' 44" ; ^^^^^ is, therefore, a difference of 14" between the 
results ; a quantity so large as justly to excite surprise, if it were 
not generally understood, that much dependance cannot be 
placed on observations made with an astronomical quadrant 
precisely similar to that made use of by Mr. Bradley. The 
extreme results in the aJ)ove, differ so widely as to authorise the 
truth of the supposition on this occasion. 

The longitude of the Lizard was determined by the transit 
of Venus, Sun's eclipse, transit of the Moon, and two emersions 
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of Jupiter's first satellite, as particularly set forth in the Preface 
to the Nautical Ephemeris of 1791. The conclusions were as 
follows. 
Four transits of the Moon, calculated by Mr. Wales, 

gave for the longitude - - 20" 30* ,6 

Two emersions of Jupiter's first satellite, calculated 

by ditto - - - - 21 14 ,5 

fDoctor Maskelyne 20 57 ,0 
Transit of Venus, calculated by^ Mr. Witohell - 20 56 ,5 

Mr. Wales - 20 57 ,0 
Mr. Witchell - 20 44 ,5 
Mr. Sejour - 20 45 ,1 
Mr. EuLER - 20 59 ^o 
Mr. Lexel - 20 '5 1 ,0 



Sun's eclipse, calculated by 



Mean of the whole - 20 52 ,12 
From the trigonometrical operations, we find the longitude 
in rime to be 20" 44%3 ; there is, therefore, a difference of 7^82 
between these different determinations : this is, probably, as 
near as we could have expected to find it ; yet it can scarcely 
be supposed, that of this difference, more than 2* can be laid to 
the account of the survey. 

In the Philosophical Transactions for 1797, p. 502, it is 6b^ 
served, that angles were talcen at the Lizard Light-house and 
Naval Signal-Staffi to determine the situation of the Point it- 
self. This Point, marked P in the diagram, makes an angle 
of 2'' 23' 16" S W, with the parallel to the meridian of St Agnes 
at the station on Karnbonellis, and is therefore 636,6^ feipt 
from that meridian, and 126394 feet from . th^. perpenaicular ; 

Aerefore 49^5/ 4o">6 ^%*f }*^"^« ]af the Lizard P<Ait;' 
and 5 ii 40 tjie longitudej 

Ss 
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Scilly Islands. 

To determine the distances of the objects in these islands, 
from the stations near the Land's End, with sufficient accuracy, 
proper corrections were made for reducing the horizontal angles 
to those formed by the chords. On the present occasion, it will 
be right to use the horizontal, and not the chord angles ; the 
distances from the meridians, and from their perpendiculars, 
being computed on the supposition of the earth's surface bdng a 
plane, which, within the limits of our fixed meridians, may be 
considered as true. 

The angles for finding the distances of these objects are given 
in the Philosophical Transactions for 1797, P- 5^3' ^^^"^ whence, 
and the data contained in this Workj we get the bearing of 

the Day-m^k in the Istod of f f^^;^ \{ **' g" » ^ 
St. Martm-s from - [^Z^- \l 3° 9 SW 

which, combined with the distances of the stations from the 
meridian of St, Agnes, give 

^^/?R ^ 1 feet, for the distance of the Day-mark from the 
^"^68^^ I ™^^^^^ ^^ S*- Agnes ; 

and 122409 1 

122410 [feet, for the distance of it from the perpendicular. 
122414J 

The mean of the first is 246809 feet, and the mean of the last 

122411 feet; but the latter becomes 122419, because a line 

drawn from the Day-mark, perpendicular to the meridian of 

St. Agnes, cuts that meridian dght feet below the parallel. 

Again, we get the bearing of 

the Windihill - - - 1 in the Island of St. / Pertinncy - 65* 3a' 3</ S W 
the Flagstaff of the Fort / Mary, from \ Pertinney • ^53 5 S W 
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from whence, after a similar correction with that just made, we 
find the distance of 

theWindmili 256304 1 feet from the / 143597 1 feet from the perpendicular of 
the Flagstaff 260152/ meridian, and \ 140876 j St. Agnes. 

From the same page, and the data furnished in this work, 

we also find the bearing of 

St. Agnes Light- rSennen - 68^6'54''SW 

House from \St. Bury an Q9 5 5^ S W ; which gives 

*^^o^^ ifeet, for the distance from the meridian, and 

1^128 p^^**for*^^^t^^^fromthe perpendicularof St. Agnes. 

The mean of the first is 265872 feet, and the mean of the last, 
when corrected, 149133 feet. 

With the above data, and also the latitude and longitude of 
St. Agnes, we get 

(Day-mark in St. Martin's - 49^ 58' I'.g 

WindmUl, St Mary's . . 49 54 3^,7 

Flagstaff, ditto - « 49 54 S9»^ 

St. ^gnes Light-House* - - 49 S3 3^*^ 

i Day-mark !• 2' 43**1 ^ r , . 

Windmill I 5 3.2 I Z.?f r?In 1 
Flagstaff 16 2,7 f i?"^^°'^"-^ 
Light House I 7 27,7 J ^^^* 



In Time. 
6* i4'38',8 24«58»,6 
6 16 58 ,7 25 7 ,9 

6 17 S7*4 25 u ,9 
L6 19 23^. 25 21 ,5 



* In the Requisite Tables , published by order of the Board of Longitude, the lati* 
tude of the Scilly Lights is said to be 49*56'o'', and longitude 6<> 46^ o*. The 
latitude, according to the survey, is 49^ 53' 36*98, and longitude 6^ 19'23',4. An 
error of 2' 23' in the latitude, may not perhaps be considered extraordinary; but 
how, in a maritime country, like our own, where chronometers are in such constant use, 
90 great an error as %6 37^* (i"' 46*! in time) in the longitudet should have remained 
undetected, excepting by one person, is surprising. J. Hvodart, Esq. visited the 
Scilly Isles, hamgwith him a watch made by Arnold, and obtained his time at 
that spot in the island of ^t.^ary where the body of Sir Clovdsliy Shovil 
b said to have been thrown ashore, by means of equal altitudes of the Sun's limb; 
he then found, comparing his time with that shewn by the watch, that o^ 25* 18* was 
^ lUfierence between the meridians of Greenwich and this spot in St. Mary's. Now 
St Agnes Light-house is about 2' of a degree west of the place to which Mr. H u d o a a t 
slliides ; therefore, 25' 18*^ + 8* =: 25' 26* is the longitude of St. Agnes, through these 
mciuui wbidb diftn only 4S5 in time £pom tbti fbund by the amrey. 
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The Observatory of bis Grace the Duke of Maklborough, at 

Blenheim. 

The staff erected over the quadrant, was observed from 
White Horse HUl and Whiteham Hill. At the former station, 
the latter makes an angle of 36* 30' i3'',5, with the parallel to 
the meridian of Dunnose. The staff, therefore, bears from the 
parallel sls"" sg' 29^,75 NE. ; consequently, its distance from the 
meridian of Dunnose is 36540 feet, and from the perpendicular 
446458 feet. These respectively subtend 5' 58'',3, and i*" i3'2 1^,4; 
therefore, the latitude of the Observatory is 51* 50' 28'',3, and its 
longitude 9' 39'^9 from Dunnose : but i"" 1 1' ^6" is the longitude 
of that station ; therefore, i* 21' i5'',9, or 5' 25^,2 in time, is the 
longitude of the Observatory west from Greenwich. 

As the meridian of Dunnose passes at no great distance from 
that of Blenheim, I have deduced die latitude and longitude from 
the former, to avoid the errors which creep in, when computa- 
tions are carried on from remote meridians. It may be worth 
while, however, to show that the extent of those errors would 
not be great, were the meridian of Dunnose neglected, and 
the Observatory at Blenheim referred to the meridian of 
Greenwich. 

The distance of White Horse Hill from the meridian of Green- 
*wich is found to be 356050 feet^ and from its perpendicular 
394^5 feet ; the bearing of Nuffield, from the parallel at that 
station, being 89*59^ 27'' S £. Blenheim will, therefpre, be found 
to bear 26** 55' %s" N E from the parallel at White Horse Hill ; 
consequently, its distance from the meridian of Greenwich is 
307224 fedt, and from its perpendicular 135569 feet. These 
give die arcs 50' js'^^ and ss' i^*l; from whence we get 
51* 50' 88'',i for the latitude, and i* 91' 16" for die kx^^itud^ 
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of the Observatory west of Greenwich. Either of these deter- 
minations may be taken for the true result, but I shall prefer 
the first. 

Bemg favoured' by his Grace with the latitude and longitude 
derived from astronomical observations, we have the following 
comparisons: 

Decrees. Time* 
L t'tiid / obsetTcd Si**5cy 24^9 Longitade west f !• 2r 6*,o 5** 24»,4 
Liantuac ^ Qpnjputcji 51 50 28,1 from Greenwich. Vi %i 15,9 5 ?ir»' 

Observatory at Oxford. 

The angle at the station on Shotover, between tlie Atlas on 
the top of the Observatory and the parallel to the meridian of 
Dunnose, is 79*" 50' 51^,75 N W : therefore, its distance from 
the meridian is 14719 feet, and from the perpendicular 416985 
feet. The figure represerrting Atlas is 33 ^ feet due east of the 
Quadrant Room ; consequentiy, no correction will be required 
in the computed latitude. The space 14719 feet subtends an arc 
= 2' 24^,3, and 416985 feet an arc of i* 8' 3o",8. These data^ 
with the latitude and longitude of Dunnose, give 51^45' 38" 
for the latitude, and i*" 15' 29'^2 for the longitude, of the Obser- 
vatory. As in the former case, with respect to Blenheim, so in 
the present instance, it is immaterial whether the calculations 
be carried on from the meridian of Greenwich or that of Dun- 
nose, as differences of only 0^,1 in both the latitude' and longitude 
are found in the results. 

The latitude and longitude of this Observatory are given in 
the Requisite Tables ; the first is 51*" 45' 38", and the last 
1** 15^ 30", or 5« 2* in time. Doctor Hornsby, however, has 
furnished me with what he conceives to be more accurate 
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determinations ; from which, and the above, we have the follow- 
ing comparisons : 

Degrees. Time, 

Latitude /observed 51*45' 39^,5 Longitude west / i* 15' 2aS5 5* i%5 

\ computed 51 45 38,0 from Greenwich. \ 1 15 29,2 y 1,9 

I conclude this article with expressing an opinion, that the 
coincidence between the computed and, no doubt, accurately 
observed longitude of this Observatory, affords strong reason 
for supposing, that the operations at Beachy Head and Dunnose, 
^ i794> for finding the length of a degree of a great circle 
perpendicular to the meridian on the earth's surface, were made 
with the required accuracy. 



SECTION THIRD. 

Trigonometrical Surveys of the Northern and Western Parts of 
Kent, the County of Essex, and Parts of the adjoining Counties, 
Suffolk and Hertford, executed in the Tears 1798 and 1799. 
(See Plate XXXII. ; 

It will be convenient to treat of the operations carried on in 
the north of Kent and Essex, before we speak of those executed 
in the western parts of the former county. 

In a former article I have observed, that from the old station 
at Wrotham, (General Roy's,) the view towards the north is ob- 
structed, and also that it became necessary to select a new one: 
this station was found to be 205,5 feet from the other ; the dis- 
tance was accurately measured, and afterwards the angle taken 
at the old station, between the staff on Severndroog Tower, 
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Shooteis H3!> and the one newly chosen ; this angie subtended 

The distance from Severndroog Tower to the old station at 
Wrotham, is 7996a feet. But, it must be observed, this dis- 
tance is not precisely the same as that given by General Roy, 
because an allowance is made for the error in the reduction of 
the bases, in the surveys of 17^7 and 1788. 
. With the distances 79960 feelt and ^0^,5 feet, and the included 
angles 9^ 19' 0^5, we find the distanpe of the Flag-stafF on 
Severndroog Tower, fh>in the new station = 799441 feet; with 
this distance, a part of the following triangles have their sides 

computed. 

Art. xxxvht. Principal Triangles. 



t ■! ■ " 



i**« 



Namci of stations. 



Wrotham 

Gnmssiid * « * 

StvemdroQg Tower 

■ HI ■■■■ I Mr 1 1 II mi ». 



Observed angles. 



62 54 38 
82 39 21 



Gravesend 
LmgdooHiH •» 

Sevfomdroog Tower 



9S S3 59 
■53 47 H 



Pistances of tht •tatiani. 



V ' >■ 



} 



GiaveseBd 

I 11 I u I I I I^ M ' 



f 



1 



Feet. 

4M78 

71762 



«4> 



} 



LangdonHill 



i^mmm^immm^m^titi^m'mif 



Hadldgh Steeplff 



I 



44886 
88470 



Grayesend 
Hadleigh Steeple 
Langdon Hill 



34 31 53 
43 " 5« 



' ^■ I ' l - ■' ■ 



64076^ 

37171 



Gravesend 

Hadleigh 

Halstow 



30 24 19—21 

41 46 a?— 33 
107 49- 5— 6 



JJ2JSJI 



9fr 



> Halstow Steeple 



I 



. "> 



■¥-r^ 



44839 
34064 



Gravesend 

Halstow 

Gmdam 



31 jS «i 

24 18 2t 



.''. -1 



|6adsbiU 



{■ 



f! ***77 
28390 



■ III ill* 



f% ' > 



liA^ 



•f^-w 



r 

Halstow 

Hadleigh Steeple 
Sheppey Isle 



59 rff 6 • 

49 »3 331- 
31 28 24 . 



•5 

•32 

■23 



jSheppey - , *•. „ •[ 



180 • 3 ,5 

T 






H^ 



The Account of a 



The distances of GadshiU from Halstow^ and from Halstow to the Isle of Sheppejr» in 
the following triangle, yiz. 

Halstow 128 34 28 

Sheppey 18 18 3 

GadsbiU give the distances between Gadshill and the station 

in the Isle of Sheppey 70687 and 70685 feet : the mean* 70686 feet, may be taken for 
the true distance. 



Names of lUttoas. 


Obaenred 

angles. 


Distances. 


Hadleigh 
Southend 
Sbeppey 


1 a 

38 43 29 

119 20 5 


Southend • - • < 


27596 
46204 



To find the distance between Langdon Hill and the spindle of the weatfarr-cock cm 
Rayleigh Steeple, we have the following quadrilateral. 
Langdon HUl 122O 2*46* 
Gravesend - 64 56 14 
Halstow • 111 20 14 
Rayleigh 61 40 46 

360 o o, which gives the distance from the centie of 

Rayleigh Steeple to the staff on Langdon Hill = 44131 feet ; but the point on die top 

of Rayleigh Tower, over which the instrument was placed, was juf t 7 feet forfher from 

Langdon Hill than the spindle; therefore, 441 31 + 7 = 44138 ft«t, b the distance 

between Lan£don Hill and the station on the steeple.— The angles in the following tdp 

angles, 

Hadleigh - i34*ii'55* 

Sheppey - 16 26 30 

Langdon Hill 



Langdon Hill 49 S 5 
Sheppey - a? 4 4* 
Rayleigh ^ve the distance of 

the SpindU on-Raylelgh Tower fh>a { ^^gj" "'» = 4JJ^3J | Feet. 

From the preceding quadrilateral, the distance between the spindle on RayldghTc 
and the station on Langdon Hill, was found =44131 feet, which it the same u the 
other detecminatioD. 
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H«iM*ofK>tioi». 


Obi.r*ed 
angl^. 


DlMUGM. 


Hilstow 

Rayltigb Tawtr Spindle 


9S 4<S 57 

+1 6 39 


jSpmille - 




r«t, 
49413 
733'3 


Hilitov 
H«Ueigh 

Pnl/lewfll Steeple 


3S > 8 

99 3 3 


1 PriltlewtU . . 




46810 
2710* 


Hilstow 
PrUtlZell 


64 i5 58 
SS ^4 H 


\ PrittlewcII 




4682) 
S"»43 


Halstoff 

Sh(;ppey - - 

Cantwden Steeple 


73 4! 4= 
66 39 49 


1 Canewileii 




71.11 

744«' 


Riyleigh 

PrittlewcII 

Caiewden 


S3 S 
73 4' 30 


1 Canewdcn 




V6% 


Hidldgh . 
Halstow 

Flagstaff of tbt Garrison, 
Sbterntss 


5» S* '+ 
86 ,0 ij 


[ FlagstaiF 




S.8j6 
34060 


Scvcrndroog Tower 
Graveswid 
Purfleet aiff 


>7 48 .3 

10 12 ^ 

■1' ♦« S7 


\ Purileet dUF 




40413 
3549* 




180 




Raykigh 
Langdon Hill 
tfanbury Spire 


97 7 "7 
« 18 ' 


J Danbuiy 




m 


fievtrndroog Tower 
Langdon HiU - 


26 24 jj 
9i 'S 
58 10 17 


J FrierDing 




105659 
4631. 


LapgdoD Hill 


88 14 I, 
■H "3 19 


iFritming 




4«3"* 
6327. 



T s 



14^ 



The Accwnt €f A 



Mean dklance from Langdon Hill to Frieming Steeple 46313 feet. 



Namcf of Stationi. 



Obtenred 

aoflct. 



DUunccf, 



Frieming 
Langdon Hill 



O I » 

92 15 6 
45 «^ «7 



iDanbury 



{ 



490 
687 



20 

8748 



Langdon Httl 

Ray&gh 

SignaTSt^, Shoehury-ntss 



24 27 23 
132 52 23 



}sitnUSBff 



{ 



8390* 

474og 



Trf ptree, old statton 

Rayleigh 

FrUrmng 



47 «lo 
73 45 H 



Triptite. old station, fam I gyj^g^To^r ' 



Trjptne 
Danbury 
R ayhlgb — 



Danbory Spire 



31 59 21 I 

124 20 48 I 



from Triptree Heath 



740S« 
82860 



^m 



i^222L. 



I ' !■ 



Triptree, old station 
Tillingham Steeple 

MJUHVUVy Sptf€ 



100 28 19 

30 14 40 



t 'i'^ Ti I 



Taiingha»from{S;?4^ 



^••^^tf 



54«7a 
7oa8f 



Tillingham 

Peldon 

xFtntv^Ty 



84 Sa 34J 1 

62 39 561 U'eidoo 



{ 



42469 



TiQii^Mun 

Peldon - - . 

¥ Itigsi^jj en St, i^syih Priory 



48 58 so 
83 42 46 



JFlagtuff 



{ 



• 



57433 
435ffS 



Pe^on •> 
Thorp 



20 49 10 
32 47 18 



1 



Thbrp' 



Peldon • 

Thorp 

StokiSUipU 



74.46 5 
52 6 31 



} 



Stolae 



Peldon 
Great Tey 
Dunbury 



71 4« «o h 
75 5» lajj 



Great Tey 



{ 



I*. 

JA6IS 



> 



{ 



fSijt 
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Nimcf of the Statioac 



Pelictt 
GrofttTey 

Shke 



Observed 

angles. 



46 14 2 
90 56 9 



Distances. 



> 



Stoke 



{ 



Feet. 
63941 • 
46182 



From a former triangle, the distance between Peldon and Stoke Steeple was found to be 
639)4 ie^t; wherefore, 63936 ieet, the mean, may be taken for the true distance. 



Thorp 
Litt le Ben fley 



98 52 20 
53 2 30 



V 



Little Bentley 



{ 



20481 
42981 



TWiip 

Little Bentley 
FHdtm 



41 12 53 
123 30 18 



TilU^gham 
Danbuiy Spire 
West Mgr^eu 



RayUkeh 
West Mersea 
JBanintry 



96 57 20 
61 46 57 



54 27 44 
29 13 o 



Little Bentley 



I West Mersea 



} 



West Mersea 



{ 



20481 
51205 



{ 



28924 
79^73 



{ 



96701 
79J70 



Great Tey 

Stoke ... 
Staircase, St. Mary*5 Steeple, Col- 
Chester 



52 II 44 
45 »2 57 



St. Mary^s Steeple From Stoke 



- "jt^Tjjtr 



Xittle Bromley 

Stoke ^ . . 

St. Mary\ Colchester 


54 II 22 ' 

47 58 26 


I Little Bromley 


{ 


4435^ 
33706 


Dover Court 

Sto)ce 

TaHsngitone 


18 58 ^9 
14 53 so 


j Tattingstone 


{ 


38946 . 
49250 


Thoip ... 
Stoke ... 
Taijtingstan^ 


37 52 49 
39 »* 4 


^Tattingstoue 

m 


4 


50690 
49*45 


Dover Court 
Riu^ere - 
Fatk^idmm "Steeple 


50 26 54 
38 25 20 

■ 1 


iFalkenham- 




31651 
39270 



The distance from Dover Court Steeple to Stoke Steeple is 84425 feet, and from Rush- 
mere Steeple to Stoke Steeple 75955 feet ; the included angle at Dover Court Steeple is 62^ 
iV 20^. These give the distance of Dover Court Steeple from Rushmere, 5092 1 feet. 



>44 
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Nimei of Sijtiooi. 


OblCrytd 


Diiitncci. 


Dover Court 

Rushmere 

TuUingslone 


43 40 St 

49 46 9 


f Tattingstone 




389+4 

JS«3« 


Dover Court . - . 
Rushmere ... 
Woodbridgc Steeple 


'1 SS '3 
9<» IS 30 

S7 39 "7 


\ Woodbridge 




IISJ. 




■ So 




Falkenham - - - 

Rushmere 

modbridge 


41 1; 50 
58 10 


J Woodbridge 




'I^. 


Falkenham 
Woodbridge - 
ButUy Steeple 


48 41 
83 10 


|Bu.ley . 




14058 


Falkenham - - 

Butlcy - - . - 

Orjord Light House 


..58 I 
116 14 S9 


Jorfbrd Light House - 




60589 
«S«07 


Rushmere - 

Woodbridge 

Oiley Steeple . - - 


6i 45 1-0 
63 30 1-0 
S3 4S ° 


j Olley 




29i]8 




180 I 




Rushmere 

Otley ■ . . - 

Henley Steeple - - 


40 »5 30 
46 2; 
93 9 30 


j He,.ley - 




3IStt 

I898I 




180 




Dover Court - - . 
Rushmere • - 
Obelisk. Wooherxlone Park 


II 43 40 
ij zi 10 


} Obelisk - 




>676« 
■SS»3 


Rushmere 
Copdock Stepple 
Obelisk 


61 35 58 

S3 5 >o 


Copdock - - J 


.8984 
»«0S7 


Copdock . - - 
Henley 


85 .5 
37 46 
56 49 

180 


\ Henley 


{ 


21209 

34S»« 
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Names of Stations. 


Obiervcd 
angles. 


Distances. 


Henley 

Copdock - . • 

NaugbUm Steeple - 


Ota 

58 3* 42—40 
74 30 1 1 — 10 

46 57 11 — 10 


[ Naughton . - ) 


Feet. 
45$l8 
40*94 


Naughton 

Stoke - . . 

Lavenbam Steeple 


74 24 2 

45 58 58 
59 37 


> Lavenham - < 


35867 
48039 


Lavenham • . • 
Stoke - . . 
Bulmer Steeple 


6^ 48 30 

44 59 »o 
67 12 20 


> Bulmer • \ 


36837 
48148 


Ltvenham • - 

Bulmer - ... 

Glemsford Steeple 


A7 34 25 
44 18 40 


> Glemsford - \ 


25746 

.a7o86 


Lavenharo 

Bulmer • . • 

Topplesfield 


18 22 
142 15 20 


[ Topplesfield - | 


67g62 
34983 


Lavenham • • • 
Sroke - ... 
TmineHead Steeple 


51 36 40 
58 8 10 


[ Twinestead - \ 


43349 
40006* 


Stoke ... 
Great Tey ... 
Tminestead 


50 448 
56 15 56 


> Twinestead - \ 


40006* 
36895 


Frieming 

Danbury - , . 

Soutbweald Steeple 


156 42 10 
8 50 


> Southweald • \ 


3»»33 
77622 


Danbury - - 
Triptrce, old Station - 
OaUywood Common 


151 18 36 
12 34 


> GaUywood - \ 


26097 
60211 


Triptree, old Station 
GaUywood ... 
BUsbUy Steeple 


37 41 44 
75 »3 50 


\ Pleshley . j 


63213 
39973 


Danbury ... 
Gallywood - * 
Plesbley 


55 3» »» 
91 54 46 


1 Pleshley . | 


48455 
39964 


Gallywood 

Pleshl(7 

Btgh Easter SUeple 


>5 45 30 
1144^ 


« 

.[.Higk Easter . . i 


47767 
»4«93 



H6 



The Account of a 



Namcf of tuiiofliiL 


Obicrved 
angles. 


Diftancca. 


Danbury - •* 

Pkshley 

Hatfield Broad Oak Steeple 


o t t 
12 4 30 

152 53 10 


JHatfield Broad Oak • 


{ 


Feet. 
85096 

39«>S8 


Danbury ... 
High Easter 
Tbaxted Spire 


25 45 6 
»9 43 54 


JThaxtcd 


{ 


IOI330 

534*9 


Hatfield Broad Oak 

Pleshley 

Beaucbmnp Roding Spire 


54 20 51 
39 as 


>Beauchamp Roding 


{ 


31806 



The angle observed from the station on Danbury Steeple* between Hatfield Broad 
OA and Thaxted, was 30® 33' ^'i this, with the including sides* 85094 and 101530 
fieet, gires the Mtowtng triangle : 

Danbury - 30® 33^ 40*' 

Hatfield Broad Oak 92 24 o 

Thaxted « 57 > 20* which gives the distance between Thtstedl 
and Hatfield Broad Oak = 51566 feet. 



Danbury 

Peldon 

Siais 



27 24 19 
118 2 28 



} 



Stoke 



{ 



122^30 
63«i 



Again, the angle observed at Danbury* between Thaxted and Stoke was 66*43' 8*; 

• 

this, with the sides which fi9mi it, Danbury and Tbaxted* Danbury and Stoke, gives the 
following triangle : 

Danbury - 66*43' 8' 

Stoke • - 48 25 16 

Thaxted - 64 51 36* fhmi which we find i2443ofeett fbrttedit* 
tance finom Thaxted to Stoke. 

The angle at Lavenham Steeple* between Stoke and Thaxted* was likewise observed^ 
and found to be 89^ lO' 30^* which* with the distances of these latter slatioiia finoa 
Lavenham» 48039 and 124430 feet* gives 

Lavenham - 89* 10' 30^ 

Stoke - - 68 7 o 

Thaxted - 22 42 30* from which we find 1 15480 feet to be tfif 
dittance from Thaxted Spire to Lavenham Steeple. 
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The angle at Danbury, between Southweald and Hatfield Broad Oak, was found to be 
54* 44' 30*. The distances from Danbury to Southweald and Hatfield Broad Oak have 
been already found, the former being 77622 foet, and the latter 85096 foet; from these 
we get the triangle, 

Danbury - 54^ 44' 30"' 

Southweald - 67 42 5 

Hatfield Broad Oak 57 33 25, which gives 75104 feet, for the 
distance between Hatfield Broad Oak and Southweald Steeples. 

In order to connect the preceding triangles with those carried on for the survey of the 
south-western part of Essex, and of Hertfordshire, stations were selected on Hampstead 
Heath, and on Highbeech in Epping Forest, to which the great theodolite was taken, as 
related in the article detailing the particulars of the operations in 1799* The triangles 
making this connection are the following. The first, namely, 

Severndroog Tower 28® 58' lo" 

Southweald - 94 49 5 

Langdon Hill - 56 12 45, is had from the included angle 
at Severndroog Tower, 28^^58' lo', and the sides Severndroog Tower and Southweald, 
Severndroog Tower and Langdon Hill : the first is 73787 feet, and the second 88470 feet. 
From these data, we obtain the distance between the station on Langdon Hill and that on 
Southweald Steeple :=: 43001 feet. 



Names of Stations. 


Obaenred 
angles. 


Distances. 


Severndroog Tower 
Langdon Hill 
Brentwood Steeple 


H 24 35 
62 26 39 


\ Brentwood 


{ 


Feet. 

36616 


Severndroog Tower 

Southweald 

Brentwood 


4 33 29 
125 53 12 


> Brentwood 


{ 


78SS3* 
7706 



Foot of the cross on the dome of St. Paul's from the station on Severndroog Tower 39962*. 

Phil. Trans, for 1787. p. 250. 



Severndroog Tower 
St. Paul's 
Higbbeecb 



33 S3 4 
51 24 12 



> Highbeech 



{ 



71J34 
61919 



Severndroog Tower 

Highbeech 

SouUmeald 



44 34 *8 
69 53 13 



VSouthweald 






{ 



73795* 
55 > 5^ 



u 
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The Account of a 



From the last triangle, v/e find the distance from Severndroog Tower to the station on 
SouthweaM Steepk to be 73795 feet ; this, it will be perceived, is deduced from the 
distance between the cross on the dome of St. Paul's and Severndroog Tower; but 
73791 feet has been found by the triangle, which is derived from the distance between the 
latter station and Wrotham. A difference of 4 feet on such a distance, all things consi- 
dered, is not a large quantity. 



Names of Stations. 


Observed 
Angles. 


Distances. 


Severndroog Tower 
Higbbeech ... 
Brentwood Spire 


/ H 

49 8 » 
71 16 44 


> Brentwood 

• 


{ 


Feet. 
78558* 
62727 


Severndroog Tower 

Higbbeech • . - 

Hampstead Heatb 


51 24 12 

58 29 19 


\ Hampstead Heath 


• { 


6485 s 


Higbbeech - . - 

Hampstead 

SU PauVs 


24 36 5 
83 1 II 


1 St. Paul's 


{ 


61919 

35966 



As it became necessary to ascertain the situation of a high building near Berkhanisteid, 
which, for distinction sake, I shall style the Gazebo, the instrument was removed fix>m 
the station on Higbbeech, to another farther west of itj, as some trees obstructed the view 
of this object from the former. To get the distance from St. Paul's to this new station^ 
the distance between it and the old one was measured, and found =: 460 feet : the angles 
in the following triangle were also observed. 

Higbbeech, old station 66^32^ 47" 

Higbbeech, new station nj 3 4^ .. 

St. PauVs which gives the distance froni 

St. Paul's to the new station 61738 feet. 



Higbbeech, new station 
Berkhamstead Gazebo 
SL Paul's 


105 21 44 
41 55 23 


1 

> Gazebo 

i 


1 


49^3 » 

8887Z 


Southweald 
Higbbeech, old station 
Stand oj Epping Windmill 


16 46 15 
52 16 51 


> Epping Windmill 


< 


46717 
i7Q4a^ 


Severndroog Tower 
Higbbeech - - - 
Stand of Epping Windmill 


10 8 44 
122 10 45 


^Epping Windmill 


• { 


81891 
I7043* 

« 
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Names of Stations. 



Observed 
angles. 



Distances. 



Highbeech, old station 
fierkham stead Gazebo 
Stand 0f Epping Windmill 



99 19 16 
17 41 25 



V Epping Windmill 



{ 



Feet. 
17049 

SS567 



At the new station on Highbeech, the angle between the staff on the Gazebo 
at Berkhamstead and the old station was observed, and found to be 141^ 45^ 50^* 
This angle> with the measured distance between the stations, and also the distance 
from the Gazebo to the new station, which are respectively 460 and 49628 feet, gives 
49987 feet, for the distance between the new station on Highbeech and Berkhamstead 
Gazebo. 



Hatfield Broad Oak Steeple - 
Berkhamstead Gazebo 
Effpng Windmill 


59 > 
43 >2 50 


vHatfield Broad Oak 


- 
* 


87140 
60219 


Berkhamstead Gazebo 
Hatfield Broad Oak 
Nasiing Steeple 


2+ 9 iS 
17 >9 38 


>Naseing 


* 


39«73 
53844 


Hatfield Broad Oak 
Berkhamstead Gazebo 
Henbam on the Mount Steeple 


107 39 57 
20 41 30 


>• Henham on the Mount 


* 


39265 
105890 


Hatfield Broad Oak 
Henham on the Mount 
Tborley Steeple 


'71 28 54 
56 6 30 


[Thorley 


• 

* 


2427s 
39058 


Henham on the Mount 
Thorley Steeple 
Atterbury Steeple 


35 »S 
69 33 


>Atterbury 


{ 


37882 
23430 


Henham on the Mount 

Thorley 

Ridding Steeple 


87 20 
24 57 50 


^Rickling 


{ 


17816 
42169 


Henham on the Mount 

RickUng 

Elmdon Steeple 


20 54 
146 35 


1 Elmdon - # 


{ 


45*75 
29327 



Ua 



iSO 



The Account of a 



The angle between Albury and Elmdon Steeples wat observed, at Henham on tbe 
Mount, and found to be 72^ 47' 38". The distances from the former stations to the 
latter are 37882 and 45275 feet, which give the following triangle : 

Henham - 72^4/38'' 

Albury • 60 28 27 

Elmdon • • 46 43 35, from whence we get the distance 
between Albury and Elmdon n 49701 feet. 



Names of Stationt. 


Observed 
angles. 


Distances. 


Henham on the Mount 
Elmdon - • . 
Tbaxted Steeple 


1 II 
106 30 50 

23 2 40 


1 Thaxted - 


{ 


Feet* 
22989 
563OS 


Elmdon - . - 
Thaxted ... 
Balsbam Steeple 


71 54 10 

53 '8 44 


> Balsham 


{ 


55262 
65504 


Elmdon ... 
Balsham • . • 
Bahrabam Mount Station 


*3 38 46 
48 40 38 


[Babraham Mount 


43559 
23*S» 


Elmdon .... 
Babraham Mount • . • 
Triplow Steeple 


29 46 30 
32 56 30 


[ Triplow 


4 


24806 
29185 



The angle at Henham on the Mount, between Hatfield Broad Oak and Thaxted Steeples^ 
is 109® 10' 44^; and the distances of the latter stations from the former one are 39266 
and 22988 feet ; from^ these data we have the triangle, 

Henham • • 109® 10' 44" 

Thaxted - • 45 56 29 

Hatfield Broad Oak • 24 52 47, which gives 51608 feet for 
the distance of Thaxted from Hatfield Broad Oak. 



Hatfield Broad Oak • 
Beauchamp Roding 
Higb Easter Steeple 


64 26 10 


'High Easter 




24858 

21460 


Sevemdrooe Tower 
Langdon Hill 
Horncburcb Steeple 


21 6 9 
24 10 20 


> Hornchurch 


* 

- { 


50989 
4483a* 


Langdon Hill ... 
Gravesend . . . - 
Horncburcb Steeple 


77 S7 33 
50 59 


mornchurch 


{ 


^S 
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Kamct of Stations. 


Observed 

angles. 


Distances. 


Gravesend - • . 
Hornchurch • • • 
Purfltet Cliff Station 


o / a 
24 32 30 

31 26 22 


JPurfleet Cliff 


* 


Feet. 

35S«7 
28282 


Severndroog Tower 
Horachurch • - • 
Staircase of Barking Staple 


39 44 2 
27 16 44 


I Barking 


{ 


25383 
35404 


Severndroog Tower 

St, Paur$ .... 

Westbam SUeple 


39 4* 6 
44 >S *7 


>Westhain - • 


{ 


280^ 
25662 



Art. XXXIX. Secondary Triangles. 

St. Paul's from Severndroog Tower 39962 feet. 



Severndroog Tower 

St. PauPs - . . . 

Limebouse Steeple 


13 I 7 
22 36 13 


I^Limehouse 


{ 


26371 
^5456 


Severndroog Tower 
Highbeech • , . . 

Cbigweil Steeple 


9 '5 30 
32 36 38 


jChigwell 


* 


577S7 
17242 


Severndroog Tower 
Prieming - - - 
BilUricay Cbapel 


11 57 6 

74 34 30 


>BiUericay 


{ 


lOOIlO 

21506 


Westham Steeple 

Staircase of Barking Steeple - 

Station on Bank ofibe Tbames 


45 58 
68 35 


> Station 


{ 


15640 
12077 


Station on Bank of the Thames 
Westham Steeple 
Perry's Mast House 


41 21 
56 15 


[Perry's Mast House 


{ 


I3I20 

10424 


Hornchurch ... 
Staircase of Barking Steeple 
Cbimney of Public House at Bark- 
ing Creek 


14 31 20 
68 52 


> Chimney 


{ 


33236- 
9005 


Pnrfleet Cliff 
Hornchurch 
Gmzard Station 


54 57 
46 40 c 


[Guzzacd 

• 


^ 
i 

b 


21002 

2363^ 
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TbeAccouHi of a 



Names of Staliont. 


Observed 

angles. 


DijUncc«. 


Purfleet Cliff 

Hornchurch - - - 

Rainbam Steeple 


/ 

34 II 30 

32 1 


VRainham 


Feet. 

i63»7 
17370 


Purfleet Cliff 

Hornchurch 

Lord Eardley^s, Belvidere 


81 9 
31 50 50 


j Belvidere - . | 


l69IS 

30369 


Purfleet CKff 

Rainham - - - 

Station at Cold Harbour 


42 18 30 
41 45 


1 Cold Harbour - | 


1097 1 

11090 


Guzzard - - - 
Hornchurch - - *- 
Aveley Mill 


56 8 20 
56 43 20 


> Aveley Mill - - * 


21436 

21302 


Purfleet Cliff 
HDmchurch 
Valence Tree 


34 2 40 
95 3 40 


1 Valence Tree - - | 


36305. 
20404 


Gravesend • • 
Severndroog Tower 
Cbudwell Steeple 


79 39 30 
13 41 io 


} Chadwell - - | 


17008 

70717 


Gravesend - - 
Chadwell Steeple 
Greys Steeple 


35 39 
79 3» «o 


> Greys - - - ^ 


18479 
10953 


Gravesend - - - 
Chadwell Steeple - 
Flagsti^ffon Mr Button's House 


37 46 
94 H 


1 Flagstaff • . /- 


.22880 


Gravesend . . - 
Chadwell Steeple 
West Tburrock Steeple 


5» 43 
80 2 30 


jwest Thurrock - < 


"457 
17897 


Gravesend 
Hornchurch 
Horndon Spire 


40 8 30 
30 7 5 


>Horndon • - i 


4«833 


Gravesend • - - 
Chadwell ... 
West Tilbury Steeple 


18 52 
59 26 30 


1 West Tilbury 


0»7 
14956 


Gravesend • • 
Chadwell - • - 
Noribfleet Steeple 


69 31 27 
30 27 4^ 


JNorthfleet . - | 


§755 
16179 



Trigonometrical Survey. 
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NimeiofSLiuofli. 


Ob>rrvcd 


DiiUncci. 


GrarcKiid 

Cbadwell - . 
lasl Tilbkry FLigslatff' 


h i6 '0 

59 '5 30 


} East Tilbury - - | 


F«t 
16323 


Chadwcll 

Mr. Buttoii'i Flagstaff 

Stalion m^r Ockendoa 


SI 23 
95 21 30 


j Station - - / 


2SS»6 

20031 


Mr. Butron's Flagstaff 
Station ncdT Ockc ndoii 
Cntt StetpU 


S4 10 30 

5+ S4- 30 


lOrset ... 1 


17360 

17240 


Gravrsend 
Ha! stow 
fobbing Steeple 


\\ ' '^ 


i Fobbing - . j 


41433 

33270 


Hadleigh Station 
Halitoir 
Fobbinf^ SUeple 


6s 31 12 
+5 48 SO 


1 Fobbing ' ' \ 


26221 
33*79 


Halrtow 

GraTCSCTid 
Tbmiterilty fUeeple 


"oi 39 17 
37 '6 40 


[Thundcrsley - - / 


4'343 


Hidkigh 

Badleigb Spire 


7 S3 >o 

"7 13 13 


iHadleigh - - | 


I713 
37028 


Hadleigh 

£<iif A Steeple Staircase 


69 ao 40 
H S4 »7 


j Leigh - - / 


'S73S 
373S7 


Halttmr 

■tftifr Sy«e>/e Staircase^ 


7* 2J » 
42 26 8 


}ui8h - . 1 


37359 
533^3 


Hflhtow 

Shepixy , - 
Sbtemtit Wort Flagsiqg- 


'3 '7 +f 
46 S 47 


Jsheerness . | 


13063 


Hadleitti 

SoKii Cburcb Steeple 


i!?IJi 


jSouih Church . / 


74461 


Sbepp^dtMion 
PrittlewtH Stttpit 


11 6 x 
80 10 41$ 


}prittI*eU - - 1 


2730& 



f1^ Account of « 



pritttewett - 

Pritttewdl 
St«^on on ■*"* 

foul^nettCb^tt. 






p\itao6Ci* 



?r CO 'olUutlcWakering 

K> 46 y> y , 

6* *7 ® l^Bank 
„ 10 ol\shoeb»ry-nes» 

, 51 30 I \Foul-nc»* 
81 xo o \ J 



T\U-.ngb««» Steeple _ 
T'llVingViam ' _ 



'9 4+ '9 1 J 



« *!. S 



•Signal 



Staff 



Xfl^old Station 

Tilling*" 
Altbom - ^ 

Bjriib£!LS*!5cf. 
fittlngl""' * . 



,1 « 4ol'VBrigWlin8»«» 
,bo56««\J 

<9 4« 40 \\Toie»i>«nr 

57 S3 »» V\ 

63 55 6 1'V Altbom 
35 34 3^J 

26 3* *o \\Burnham 

5549 «W 

47 38 35 \"VTole»htt»t 
56 33 *$ \ ^ 



Feet. 

,3850 

19603 



f\ 3*739 



siioS 
83*» 



354«» 
19473 



f \ 7»<»' 
- \\763> 



\\$3«^ 



iSlos 

3«59« 



5< 



S6664 



\«44* 



THgonometriad Skrvey. 



^5S 



— ■■— ■ 


Obsrrvcd 
angles. 


OMiDM. 


PrittlencU Steeple 

Bank FlagstaiF 

Signal St^, Sboebury-Jiess 


33 lo 

39 20 30 


\ Signal Staff - - | 


FMt. 

2iao8 
1830* 


Triptree, new Station 

Danbury 

MoUw spire 


38 S '8 
30 11 a? 


JMalilon - - j 


19425 
a38a9 


Triptree, new Station 
Dtnbury 
PurUigb Steeple 


36 48 30 
71 9 


|PurIeigh - . j 


361.8 
22734 


Diiibury 
Purlei-h Steeple 
Step'e ■^teiple 


'7 47 3* 
14S 16 30 


Isteple - - 1 


49647 
a88so 


Daabory 
Cvimrden 
UoeHey Steeple 


a6 17 40 
51 * 


J Hockley - - J 


41401 
«3555 


D&nburv 
Rect^iirtcn 
I^kley Steeple 


1? 31 SO 

109 aa 


[Hockley - - \ 


4t4oo 
20170 


Dinbury 
Canewden 
Retlenatn Steeple 


S3 39 ¥> 
3S 25 


[ Rettcntlen . . j 


30079 
41810 


Retienden 
Canewden 
Slom. St. Mary's Steeple 


34 41 
30 S3 


J Stow, St. Mary's - j 


13571 
=6131 


Riykigh 
Ltuigdon Station 
JUtte»de» Steeple 


71 s" 18 

37 38 +S 


[Retienden - - i 


20760 
42526 


Rayleigh 
Langdor. 
Runwell Steeple 


SI 8 to 
a3 10 20 


[RunwcII - . ; 


siao; 
3497S 


Datibury 
Rayleigh 
Great Burgbstead Steeple 


48 57 22 

71 39 "7 


[ Burghstead - . J 


S3»S4 
4"79 


Danbury 

£<ut HauningfieU Stttplt 


59 " 7 
+1 40 10 


|HanningfieId ■ | 


17666 

2»%tt 
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The Account s^ A 



'''""" °' """""' 


Ohi^rvtd 


D„IJM«, 


Frieming Steeple 
Dinbury . _ . 
Stock Stetple 


36 '7 4*8 
IS 38 36 


1 Stock 


■ { 


Feef. 
16S26 
36793 


Triprrcc, old Si.itlou 
Tillingham Sieeple 
Soulbniiinler SUfl>U 


,8 38 M 
83 33 14 


[ Soulhminster ■ J 


SS075 
17711 


PeWon Steeple - 

Tillingham 

Layer Marney Steeple 


97 35 3' 

n S4 4 


> Layer Marney - J 


20180 
«3'9 


Pddon 

Tillingham 

Sigr„al Staff, St. Osylb Point 


80 20 6 
61 39 24 


[signal Staff 


{ 


£0701 
67990 


Thorp Steeple 
Litllt Bentlcy 
Gnat Clacklo'i Sii^nal Staff 


'43 7 36 
18 s+ 29 


1 Signal Staff 


{ 


39»« 


Thorp 
Peldon 
Great ClaektoH Steeple 


7' 3S SI 
16 58 13 


(Great Clackton . ) 


18920 
61508 


Dover Court Steeple 

Thorp 

FintoH Steeple 


24 35 48 
92 26 41 


1 Finton 




38,98 
16237 


DoTcr Court 
Thorp ; - 
Fittton S^xai Staff 


39 '6 34 
70 II 16 


f Signal Staff 




3«68« 
23340 


Dover Court 

Thorp 

JTalloH Tower or Sea-mark 


S3 IS 26 

47 SZ 21 


\ Walton 




f?i 


Dover Court 

Th<wp 

Cupola, Landguard Fort 


'33 S7 30 
13 29 S7 


J Cupola 




t^S'7 


Thorp 
Peldon 
Ardleigb Steeple 


46 16 17 

47 > 34 


[ Ardleigh 




4749+ 
46901 


Peldon. ■ - . 
Great T«y Steeple 
Frating peple 


106 10 t6 
!= 3. .. 


{ Prating 




3S433 



Trigonometrical Survey. 



'S7 



NiintsofSldUOQ.. 


Objcfved 


Dlitjnci. 


Thorp 

Little Bentley Stcepk 

Tborrington Steeple 


3^ '7 5S 
go 41 2j 


1 Thorriiigtoti 




FcH. 
23890 
12053 


Dover Court 
Thorp 
Kirby Steeple 


21 10 12 

S9 48 37 


! Kirby 




3=343 
>3«47 


Dover Court 
Kirby Steeple 
Little Oahley Sleeplr 


\i A "0 


i Little OiUey 




12216 
21193 


TiUingham 

Layer de la Hay Steeple 

Totetbunt Major Steeple 


JS 45 
45 28 


i Toleshunt Major 




3654. 
32082 


Dover Court 
Tattingstorie Steeple - 
Brantbam Steeple 


16 48 ij 
98 26 


[ Brantliam 


- { 


42590 
"447 


Dover Court 
Rushmere Steeple 
Barktlead Steeple 


JO s, 58 
>6 51 2 


iHarltstcad 




19946 
3S319 


Dover Court 
Tatlingstone 

Arvfarlnn Steeple 


33 '7 30 

14 20 


[ Arwarton 




13053 
28941 


Tattingstone 
Arwarton Steeple 
Bradfield Steeple 


66 10 
43 " 


1 Brsdiidd 


- { 


20998 
280S9 


Dover Court 

Rushmere ... 

harvicb Spire 


7» 48 5° 
9S8 


[ Harwich 




8881 
49036 


Dover Court 
Rushmere 
mntiley Steeple 


56 48 20 
67 58 JO 


I Hollesky - 




lltl\ 


Dover Court 
Rushmere 
Sbottisbam Steeple 


47 7 40 
68 , :o 


f Shottisham 




S2IOS 

4I1I4 


Dover Court - . 

Rushmere 

BgmdttySttefle 


«S S9 'i 
52 42 10 


J Bawdscy 




46 '77 
SJ0J4 



x« 



1S8 



The Accamt of a 



NamclorSlitloDi. 


Observed 
ingl«. 


Dirtaoca. 


Dorer Court 
Woodbridgc Steeple 
Felixito-w Signal Staff" 


S2 48 M 

^8 31 


} Pelixstow 


- { 


Ftet. 


Dover Court 
Woodbridge 

Bavjdsey Signal Staff 


45 '1 5S 

44 S3 


VBiwdsey 


" I 


41510 


Rushmere 
Falkeiiliam Steeple 
Orjbrd SIteple 


+5 4» 'o 
103 j3 


J Orford 




7S>«7 
5S47> 


Woodbridgc 
Btiiely Steqile 
HendUsbam Steeple 


28 a8 

■34 37 


1 Rcndlesham 




:i6t<i 
18104 


Buteljr - - 
Orford Sltepie 


i!3 13 


1 Orford 




1576* 
33057 


Dover Court 
Rushmere 
Ktsgrave Sltepie 


8 z 6 
66 S4 


1 Kesgnve 




737" 
48505 


Dover Court 

Rushmere - . . 

IValdringfeld Steeple 


34 H 16 
6. 1; so 


jwaldringficld 




IIIS 


Dover Court 
Kesgrave Steeple 
Wbtrlstead Steeple 


30 s8 .0 
56 8 30 


Whertstead 




40331 
"«93 


Falkenham 

Rushmere ... 

Naclon Sletple 


30 59 
36 2 s* 


JNacton 




15058 
J1959 


Dover Court 
Stoke 
.C-iPel Steeple 


13 29 58 

21 45 20 


}capel 




SS"o 
3J3«S 


Stoke 

Capel Steeple 
HinlUibam Sieepie 


2+ 14 iS 

103 34 






t;;i2 


Stoke 

Lavcnham Steeple 

Bildethne Steeple 


29 43 10 

61 31 40 


5 Bildestone 




423)8 

138ZI 



Trigommitrical Survey. 
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NamaorSlalioiu. 


Ob«rved 
nite.. 


Diillncc*. 


Stoke 
AUbam SteepU 


33 53 +0 
48 SO 10 


jAldham . - 5 


Teet. 
32OSJ 

23746 


Lavenham 
Naoghton 
Hateigb Splr, 


as 39 so 
93 "7 "> 


[Hadleigh ■ - \ 


42673 
211S4 


LavcDbam 
Lindity Slttpte 


31 40 10 
4a at so 


JLindsey . . J 


25,38 
19587 


Stoks 

Lavcnham - . - 

Newton Steeple 


"3 7 30 
H 48 V 


t Newton - - \ 


27'S3 
«S4"3 


Stole 
Newton 
Grolloit Steeple 


27 1 
42 49 


[GfOtton - - J 


19M0 
13140 


Bolmcr Steeple 
Gletnsford Steeple 
IVMingfield Steeple 


67 a? 40 
S3 37 SO 


1 Waldingfield - j 


»S«37 
29407 


Lavenham 
Glemsford 
^eton Steeple 


S6 59 
33 6 SO 


iAcion - - S 


■4065 
21097 


Lavenham - - - 

Botoer 

Beaucbjmp Cburcb, St. Paul's 


26 13 10 
91 at ao 


i Beaucliamp - i 


lilt 


Lavenham 

Toppleafield Steeple - 

High western part of Hedlngbam 


12 31 so 

52 7 20 


\ Hedinghani Castle 7 


59359 
10310 


Lavenham - - - 
Sulmer 


aS S7 
123 32 


|Ridgei.ell - - 1 


62325 
338S6 . 


Stoke Steeple 
Nanght-jii Steeple 
Lmgbnm Steeple 


101 57 15 
20 32 45 


\ Langham - -J 


17904 
49907 


Stoke Steeple 
Gieat Tey Steeple 
Great H.jrksley Steeple 


21 17 20 
8 23 40 


> Great Horksley - \ 


13615 

J3«S9 
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The Account of a 



Names of Stations. 


Observed 
angles. 


Distances. 




Stoke 

Twinestead Steeple 
Great Horksley Steeple 


71 21 
19 53 


[ Great Horksley - J 


Feet. 

1361S 
37819 


Stoke 

Great Horksley 

Mount Bures Steeple 


44 24 
109 43 


> Mount Bures \ 


29360 
SI82I 


Stoke 

St. Mary's, Colchester 

Earles Colne Steeple 


62 30 40 
70 48 


> Earles Colne - \ 


44860 


Great Tey 

St. Mary's Colchester 

West Bergbolt Steeple 


24 47 20 


\ West Bcrgholt - j 


*«3S7 
16339 


Danbury - . 
Great Tey 
Braxted Steeple 


660 

6 56 40 


[Braxted - - | 


4«35« 
36349 


Great Tey 
Braxted Steeple 
Kelvedon Steeple 


4 Z7 24 
" 43 3^ 


[Kelvedon - - J 


36349 
10407 


Great Tey ... 
Kelvedon - . . 
Messing Steeple 


30 14 SO 
58 32 


[Messing - - i 


22390 

132*3 


Great Tey ... 
Kelvedon - - . 
East Tborp Steeple 


S» 43 10 
36 4 


[ East Thorp - j 


20016 


Danbury - - 
Triptrce, new station 
Black Notley Steeple 


50 48 
85 12 30 


[ Black Notley - j 


S»487 
40039 


Danbury 

Triptree, old station - 

Witbam Steeple 


»3 S« 34 
77 29 «6 


[Witham - -J 


35850 
14852 


Danbury - - 
Triptree, old station 
Tarling Spire 


47 47 25 
58 >7 35 


VTarling . - | 


3i«74 
«77S« 


Danbury - . 
Triptrce, old station 
Braintrp$ Steeple 


S' 43 
90 4S so 


>Braintree - ) 

1 


46S5S 
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NimuofStilioni. 


Ob,scivcd 


D.t.„«.. 


Triptree, new station 
Gtflywood station 
Ftlttlead Sterple ' 


56 13 sV 

64 47 ji 


j Feltstead 




Feel, 
63S7+ 
58,05 


Danbury - - 
Fdtstead Steeple 
Braintret SleepU 


26 31 30 
73 49 'o 


[Braintree 




S89.8 

J739' 


Diahory 

Plahlcy Stetple - 

Pflhtead SletpU 


17 39 30 
116 IS 43 


I Fdtstead 




603J6 
20+09 


Triptree, new station 
Danbury - - 
S. Spire of Hjlfield Peverel Abbey 


27 23 lO 
27 3S 30 


JHatfield Pevertl 




.0.67 
20131 


PUihley 
fellstcad 
Grtaf Leigb SUepU 


68 3 

64 21 


>Great Leigh 




24915 
2S'3S 


Dtnbury 
Plwhley 
Grtiii Badihw Steeple 


41 19 44 

i6 39 


[Great Baddov 




16345 
37796 


Danbury 
Plnhley 
Cbtlmt/ord Spire 


^3 S9 8 
20 21 


Ichelmsford 




24110 
281S6 


Danbury 
PlMhley 
IFbitllt Sletple 


32 38 36 
41 s» >o 


Iwhittle 


- { 


335S2 
27122 


Danbury 

Hatfield Broad Oak 

WilliHgaU Spam Sleeple 


19 16 zo 
35 19 '5 


Jwillingale Spain 




60488 
34390 


Plejhley 

Gallywood station - 

JtoxweU Steeple 


36 12 
16 14 36 


JRoxweU 




'9937 
26630 


Pltthley 

Galiywood station 
Wbite Roding Steeple 


103 44 45 

34 9 50 


jWhiteRoding 


1 


33489 
57926 


Southneald Srecpic 
Prieriiinu Steeple 
Doddingburst Steeple 


27 51 51 
30 14 so 


fDuddinghum 




17S80 
16590 
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The Account tf a 



Names of stations. 


Observed 
angles. 


Distances. 


Soifthwrald 
Epping Windmill 
Tbiydon Mount Steeple 


O f 

3 49 o 
7 31 


S Theydon ' ' \ 


Feet. 
31098 

is8h 


Soathweald 

Theydon Mount Steeple 

Navistock new Windmill 


49 13 
16 26 


VNavestock - - ^ 


9656 
25846 


Soathweald ^ . . 
Theydon Mount 
Tbiydon Garnon Steeple 


5 18 
149 43 


[ Theydon Garnon - < 


37107 
6797/ 


Theydon Mount 
Theydon Garnon 
Havering SteepU 


III 19 30 

53 38 

« 


[Havering " ' i 


21090 
*4397 


Sererndroog Tower 

Hi^beech Station 

Cupola of a bouse at Woodford 


5 40 20 
»4 49 4 


> Cupola - - < 


5x260 
10197 


Southweald 
Highbeech 
Ruins near Ilford 


36 20 20 
05 36 20 


> Ruins - - ^ 


51340 
33405 


Highbeech 
St. Pfturs 
Cbisbunt Station 


102 38 
26 2 


[Cheshunt • - ] 


3470a 
77«5« 


Berkhamstead Gazebo 
Naseing Steeple 
Hunsdon Steeple 


25 59 

88 51 24 


> Hunsdon ' " 1 


43«S7 
18911 


Naieing 

Hunsdon Steeple 
Broxboum Steeple 


94 35 
34 41 


[ Broxbourn - i 


'3899 
«4M« 


Berkhamstead Gazebo 
Hatfield Broad Oak Steeple 
Harlow Steeple 


8 33 28 
20 11 u 


> Harlow Steeple - < 


625*8 
26964 


I^tfield Broad Oak 
Naseing ... 
Sahridzewortb Steeple 


19 44 10 
II 48 5 


> Sabridgeworth - < 


21054 
347«J 


• 

Thorlcy Steeple 
Albury Steeple 
Gnai Hadbam SteepU 


45 17 
40 29 


> Great Hadham - < 

• 
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Ji)e Account of a 



Art. XL. Principal Triangles for the Survey of the IVestem Part 

of Kent. P/afe XXXIII. 



Frant Steeple from Botley Hill 90362,4 feet. 



Names of stations. 



Frant Steeple 

Botley Hill 

Sevenoaks old Windmill 



Observed 

angles. 



Ota 
22 17 10 

32 S* 47 



Fraht 

Sev^noaScs Windmill 

Cbiddingstonc Steeple 



22 17 10 
40 52 50 



Dl stances. 



Sevenoaks 



■ahaHH««« 



Chiddingstone 



i^-«b 



Feet. 
58492 
44031 



4^875 
24858 



Frant 

Chiddingstone 

Af ount SiaH Station 



35 * i7 

97 43 43 



Mount Sion 



^^t^^tmmt»^t^mm^>^ma^mu 



57^74 
3353* 



Fraht ^ 
Motint Sion 
East Pickbam Steeple. 

Momit 8bn 
East PecklMun 
Tudefy Steejde 



31 28 30 

76 9 30 



East Peckham 



48 14 o 

65 II o 



Tudely Steeple 



Botky Hill 
Sevetfosks Windmill 
S eal Chart Station 



Seal'Chart 
Sev^MflJte Windmill 
Tunhrid^e Steeple 



SevAMIc% Windmill 
Station on Otford Mount 



II I 48 
141 42 12 



74 to 6 
60 49 b 



i 



78 I o 
54 39 o 



Sevenoaks Windmill 
Otford Mount 
Siherden Farm Station 



69 27 o 
61 24 o 



Seal Chart 



Tunbridge 



Otford Mount 



Silverden Farm 



Norwood from Severndroog Tower 39155 feet. 



Norwood 

Severndroog Tower 
iFell Hitl Station 



S3 7 40 
84 8 • 



I WeU Hill 



58964 
31707 



3«5^3 

25774 



595«| 
18599 



1 



268511 
28101 






28395 
30284 



{ 



57393 
46155 



Trigonometrical Strvey. 



t6s 



Kimti of itaiioni. 


Obsctvtd 


Dlslancci. 


Sevemdroog Tower 
Well Hill 
Crawford SttepU 


iS + H 

35 3= 


[ Crayford • - J 


Feci. 
26479 
37840 


Wdl HiU 

CraTford . _ _ 

Ath SUcptt 


77 37 40 
4« 8 40 


JAsh - - J 


34738 
+SSSS 


Ash - - - 

Crayford 

Jfortbjfctl Steep!e 


S3 7 10 
+4324 


iNortfifleet - . j 


Wi 


Afh - - - 

Korthflcet 

GravestHi Station 


"S 30 4 
8s I 8 


t Gravesend - . 3 


'I^IJ 


Ash 

North flett 

Lerd Eardky's, Bthidere 


+7 33 30 
97 S3 40 


ifielviderc - | 


S«308 
41951 



Gravesend from Halstow 44836 feet. 



GnTCsend 
BiJstow 
OkWII «<iIi'oi> 


31 3» »o 
34 18 10 


{GadshiU - . } 


iiiy 


Hdst<» 


18 18 3 


Sheppey from Gjdshill 


70<>6 


Hernliitl Steeple 
SlaMury SteepU 


S8 18 
37 X 


IstwHiu'y - { 


JfJJJ 


Frinstead Steeple 

a^nsii'ipu 


6s «7 18 
64 9 1+ 


jHemhiU . . ( 


'& 



Art. XL.I. Secondary Triangles. 






Frant Steeple 
Motley Hill Station 
SidbarMgb SUeple 


26 37 ao 
9 i» 4S1 


> Bid borough 


{ 


6807> 


Krant ... 

Chiddingstone Steeple 

SlalioK near Bidborougb Cburcb 


39 s 


I Station 


{ 


I7M7 
>99S' 
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Nann of uitlooi. 


OWrvcd 


Di.lincu. 


Frant 
Botley HiU 

RemarkabU Tret ntar Ktbben'i 
Cro» 


10+ U 36 
'3 40 S' 


I Remarkable Tree 




Ftct. 

Z4,a6 
99*01 


Frant 

Cowden SitepU 


46 jz 
93 3 30 


1 Cowden 




41945 
3048s 


Ststion near BidborougU Church 
■Chiddingstone Steeple 
Mount Sion Station 


76 1 
68 41 


[ Mount Sion 




3"94 

3SS3" 


SMtion netr Bidborough Church 
Mount Sion 
Leigb Sttepit 


30 37 
lo zi 


i Leigh 




II 141 
azoji 


Frant 

Chiddingstone 
Jdt HiU StalioK 


10 s 30 
149 38 30 


I Ide Hill 




!;ig 


Chiddingitone 
Ide Hill 
Edtnbridgi Steeple 


67 41 
49 43 


JEdenbridge 




;s 


Sea! Church Steeple 
Otford Mount 
Stvenoais Sleepfe 


S7 4S ° 
46 s 






17766 


Mooirt Sion Sfaiion 
Feck ham Steeple 
mdlme Steeple 


.0,6 
47 S* " 


j Hadlow 




«S>9' 
11987 


Seal Chiirl Station 
Oetbrd Mount 
Sundrlcb Steeple 


SO 45 
t)6 11 


[ Sundrich 




«98o< 
131JI 


Otfiird Mounr 
Silverdcn Station 
S<jJ Steeple 


94 17 
17 zo 


jscal 




9705 
3M4 


Well HiU Station 

Norwood 

.mndmilt, Ktlten Common 


17 40 40 
14 s »» 


j Ketjon Common Windn 


lill 1 


33103 


WeU Hill 

ScTCTndroog Tower 
FUga^ffM Hajfft Common 


S6 39 
37 39 


1 FUgstafF 




i8a73 
3866+ 



i68 
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Nnncs of Stitions . 


Observed 
angles. 


DiftMICM. 




WellHiM 

Bromley ... 

Hayes Sletple 


14 19 

51 35 


> Hayes - - < 


£cet. 

31069 

9805 


Severn/«K>g Tower - J? ^8 o } ^^'^^'^ ^ " { 
Ltztflsbam Steeple 

Severndroog Tower from Chiselhurst Steeple* ji6yjS. »«» 


17*46 


Severndroog Tower 
Chiselhurst Steeple 
New Cross Station 


too 42 

42 22 


1 New Cross - < 


23589 
34309 


Severndroog Tower 

New Cross - - - ^ 

Eastcombe Point Station 


38 

49 SS 


I Eastcombe Point * i 


18014 
14496 


Severndrooe Tower 
Eastcon^be Point 
Wooiwicb Steeple 


^9 39 . 
31 55 


> Woolwkh - ' i 

r 

4 


13879 


Severndroog Tower 
Crayford 
Btxlty Steeple 


15 I 30 
57 48 20 


lUcxl^ • . J 


2345s 
7 IBs 


Well Hill 

Crayford ... 

CbarUon Farm 


61 48 
36 39 


vChaiitofl - - j 


337»4 


Crayford - - - 
Charlton Farm 
Darent Steeple 


23 17 10 
28 14 


> Darent - • J 


»o574 
17020 


Ash Steeple 

Crayford - - . 

Dartford Brent Mill 


12 s^ 49 
30 32 18 


1 Dartford Brent - i 


S3«3< 
14830 


Crayford - - - 
Stone Steeple 
Dartford Brent 


16 16 18 
3100 


>Stone - - < 
1 *- 


8069 


Ash . . ^ 
Northfleet Steeple - 
Hartley Steeple 


>5 +2 so 
4 56 20 


Jliartley - - X 


7««9 

«475o 


Northfleet 

Ash . - • 

Ridley Steeple 


8 40 40 
101 42 


1 Ridley - - i 


5 189 



170 



Tbe Account of a 



Names of Stations. 


Observed 
angles. 


Distances. 


Gravcsend ... 
HaJstow - . - 
Shorn Mill 


1 « 

38 ^6 50 
IS 44 


} Shorn MiU - . | 


Feet. 

H947 
3443f 


Sheppey • - - 
Stockbury - . - 
Gillingbam Steeple 


39 ^2 14 
79 3< 3 


> Gillingbam - - ^ 


4845 3* 
3*»57 


Sheppey . - - 

Gillingbam 

St, James's Cburcb, Isle of Grain 


63 7 52 
24 34 17 


> St. James's Church • i 


20164 
43*57 


Halstx>w . - - 
Sheppey . . - 
Gillingbam Steeple 


71 4' -8 
28 9 15 


[GUlingbam - • < 


23822 
48453* 


GadshiU 

Sheppey . - - 

Friendsbury Steeple 


23 35 H 
4 10 33 


> Friendsbury - < 


1 1049 
60721 


Halsfow - - - 
Sheppey « . - 
Chimney of tbe Star Inn 


73 39 6 
35 45 47 


\ Star Inn - - j 


30617 
50270 


Halstow ... 
Sheppey . - - 
High Staff at tbe Upper Bell Inn 


88 XI 56 
44 45 >3 


j Bell Inn - - / 


%^ 


Sheppey ... 

Twinestead 

Hove Steeple 


75 21 37 
50 40 20 


[Hove - . J 


59* « 5 
473* 


GadshUI 

Sheppey ... 

Upcburcb Spire 


17 43 23 
25 36 26 


[Upchurch - - i 


44466 
3>39S 


Cadshill 

Sheppey . - - 

Bobbing Spire 


21 19 45 
57 26 29 


> Bobbing - - J 


• 

60739 
26212 


Sheppey 

Halstow - - - 

Flagstaff, Sbeerness Garrison 


46 5 47 
«3 7 45 


1 Flagstaff - - 1 


13063 
4H34 


Sheppey - - . 
Frinstead ... 
Bucking Spire 


17 >3 5« 
93 18 29 


> Hacking - - -J 


52765 
15656 
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Names of Stations. 



HernhiU 

East Church 

Sea Salter Steeple 



Observed 
Angles. 



85 X2 O 
22 15 10 



Distances. 



} 



Sea Salter 



■«Hm 



^9 



{ 



Feet. 
1 703 1 
43580 



Tenham 
Sheppcy - 
WbitstabU Steeple 



105 2 o 
48 28 58 



I Whitstable 



-{ 



$093$ 
65697 



SECTION FOURTH. 

Determination of the Altitudes of the Stations above the Level of 
the Sea ; and the mean Refractions deduced from observed AngUs 
of elevation and depression. 

Art. xlii. Elevations and Depressions. 



At Trevose Head. 
The ground at Cadon Barrow ... 

Bodmin Down . . - 

St. Agnes - -- 
Hensbarrow - - • 

At Bodmin Down. 
The ground at Carraton Hill .... 

Trevose Head - - • • 

Cadon Barrow - • • 

Brown Willy ... 

Cadon Barrow, 
The ground at Trevose Head ... 

Brown Willy ... 
The hpiizon of the sea in the direction of Trevose Head 
Ditto in the direction north • - - 

Si. Sttpbtn's Down. 
Tke ground at Black Down 

CarcatonHill . . . 

Brown Willy - • - 



elevated 39' 24' 
elev. 10 48 
depressed 6 39 
elev. 29 2 

elev. 27 49 

depr. 22 33 

elev.' 16 o 

- elev. 54 24 

depr. 36 49 

" Wn^- 3^ 3 
depr* 30 56 
depr. 31 II 

"fUv. 25 21 

elev. 35 iS 

• eliv. 4S. 9 
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>73 



Black Down, near Lydford. 
The grouiid at Maker Heights 

Carraton Hill 
St. Stephen's Down 

Mend'rp Hills. 
The ground at Bradley Knoll 

Westbury Down 

Farley Down - • - 

Lansdown • 

Moor Lynch 

Dundry . • - 

Dundon Beacon 

Ash Beacon - • • 



Duhdry. 



The ground at Mendip 

Farley Down - 
Lansdown 



Lansdown. 



The ground at Dundry 

Mendip 



Farky D&wn, 



The ground at Westbury 

Mendip 
Dundry " 



Bradley Knoll, 



The ground at Bull Barrow 

Ash Beacon 
Westbury 

Westbury Dawn. 

The ground at Beacon Hill, Amesbury 

Bradley KnoU « 
Mendip • . • 

Farley Doirn • * 

Z9 



depr. 


32' V 


depr. 


3 46 


depr. 


35 «* 


depr. 


6 IS 


depr. 


H 59 


depr. 


18 21 


depr. 


H 4 


depr. 


34 53 


depr. 


«$ 45 


depr. 


38 24 


depr. 


204s 


elev. 


5 ^ 


depr. 


10 I 


depr* 


3 «9 


depr. 


S44 


depr. 


« 39 


depr. 


12 


elev. 


5 5' 


d€pr. 


146 


depr. 


8 59 


dipr. 


2b 18 


depr. 


436 


depr. 


10 9 


(Oev. 


7 « 


elev. 


I aS 


depr. 


9 9 



depr. 


^ 6f r 


depr. 


3 56 13 


elev. 


28 18 


elev. 


8 38 


depr. 


I 59 14 


depr. 


32 45 


elew. 


9 


elev. 


23 II 


elev. 


9 * 


tlev. 


657 
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Bundon Beacon. 

The ground at Moor Lynch 

Lugshorn Corner 

Mendip - . - 

Pilsden - . ^ 

Moor Ljncb. 

The ground at Greylock*s Foss-way 

Lugshorn Corner 
Dundon Beacon • 

Mendip - • 

Pilsden - - - 

Ash Beacon 



Greylock*s Foss-way* 

The ground at Moor Lynch .... elev^ i 53 56 

Dundon Beacon ... glcv. 34-48 

Top of the staff (20 feet high) at Greylock's Foes-way • elev. o 34 

Lugshorn Corner. 

The ground at Moor Lynch - - . . elev. 27 21 

Dundon Beacon . • . elev. i 20 58 

Top of the staff (20 feet high) at the west end of the base depr. i 9 

Beacon Hill, Ameshury. 

The ground at Westbury . . - - 

Inkpin - - - . 

Inkpin Hill. 

The ground at White Horse Hill - ... 

Highdere - - *. 

Beacon Hill, Amesbury 

While Horse Hill. 

The ground at Highclere - - - 

Nuffield *. - - .?. 

ShotovcrHill - - - t 



depr» 


4 3^ 


elev. 


6 22 


depr. 


10 54 


depr^ 


IS 




18 24 


depr. 


7 39 


depr. 


12 6 


depr. 


17 6 
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Scutcbamfly Barrow, 
The ground at Wendover - - - - , depr. ^ j/Sf 

WhitchamHUl .... depr. ii 20 

At Sbotover Hill. 

The groQnd at Scutchamfly Barrow - - elev. 020 

Nuffield . • • - elcv. i 27 

Wendover - - - -. elev. 2 58 

White Horse Hill - - - elev. i 36 

Brill on the Hill. 

The ground at Nuffield ,» . « » depr. 4 48 

» Wendover r - . eliv. 3 55 

' Bow BrickhiU - - - depr. 10 44 

Epwell - ... - depr. 6 57 

Stow - - . - depr. 7 6 

White Horse HiU • - - depr. s 45 

^ ■ • 

.Nuffield. 
The grpund at White Horse Hill - 1 

Top pf the Staff at Brill on the Hill. Staff 13I feet high 

Bagshot 
Highclere 
N. B. The half stage belonging to the Royal Society was used at this station. 

Wendover. 
The gibund at Brillon the Hill . . « 

ShotoverHill • . . 

- .^ Bow. Brickhill - - ' ' ^ 

Stanmore .... 

Stow on tb$ Woldi' 
(The gfoimd ajt Shotover - . ^ . 

. i White Horse Hill 

4 * Broadway Beacon - • 

! - Brill on the Hill 

Epwell 

Broadway Beacon. 
The ground at Stow ^ . . . . 

Epwell - . . * . 



depr. 


4 45 


depr. 


6 2 


- depr. 


643 


depr. 


4 " 


1 at this station. 


depr. 


>4 59 


depr. 


17 21 


. depr. 


17 28 


depr. 


»9 57 


depr. 


13 48 


- depr. 


't'jp 


• 

elev. 


II 29 


depr. 


«4 45 


depTi' 

1 . . 


8 

• 




:i 


depr. 


19 .0 


dtpr. 


17 2J 
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EpwelL 
The ground at Stow 

Arbury Hill - - - - 

Brill on the HiU 

Corley • . - - - 

Broadway Beacon - - 

Arbury Hill. 
The ground at Epwell - - - - 

Bow Brickblll. 
The ground at Wcndovcr - - • - 

^ Kinsworth - .- - 

Brill on the HUl 

Kinswortb. 

The ground at Brill on the Hill ... 

Bow Brickhill - . - - 

Arbury Hill . - • ^ 

Stamnopo • ^ « • 

Lillyhoe - , . . 

Bagsbot Heaib. 

The ground at Nuffield .... 

Stanroore ^ - - 

Stanmere. 
The ground at Bagshot Heath - ^ . 

Art. xlhi. Heights of the Stations. 

Groond aboft low wiler nark. 

Stetipst. Feet. 

Trcyosc Head . « • . • • - ' 274 

St.Agnes Beacon ^ • . • . 621 

Hensbarrow ». • - * • • 1034 

Bodmin Down . . . . « 645 

Black Down - • • • 1160 

St. Stephen's Down •-...• 605 

Bradley Knoll ^. - - • r. 973 



depr. 


3'53' 


depr. 


6 39 


depr. 


II 51 


depr. 


ao t 


elev. 


831 


depr. 


14 2J 


elev. 


3 59 


elev. 


5 35 


depr. 


S>8 


depr. 


la 37 


depr. 


»7 *5 


depr. 


«3 44 


depr. 


»7 4 


depr. 


*3 44 


elev. 


I 39 


depr. 


728 


depr. 


9 34 
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lutions. GfOttnd above low wtter lairk* 

Feet. 

Mendip ... - - 999 

Westbury Down .... 775 

Dundry . . - • . 790 

Lansdown ..... 813 

t 

Farley Dowa ... - 700 

Moor Lynch - - - - • 33^ 

Dundon Beacon . - . . 360 

Lugshorn Corner * - - - 49 

Greylock's Foss-way * - - - 42 

Ash Beacon ... 655 

Cadon Barrow - - - - 101 1 

Brown Willy .... 1368 

Inkpin . - • - - ion 

Nuffield - - - - - 757 

White Horse HiU ..... 893 

ShotoverHill .... 599 

Muzzle Hill, (Brill station) - - - 744 

WhitehamHiU - - ^ - 57* 

Wendover, ground above - - • 905 

BowBrickhill - . - . - 683 

ELinsworth - - - - - - 904 

LiUyhoe - - - ^ - - - 664 

Stow on the Wold - • - - - 883 

EpweUHiU . • - * - 836 

Broadway Beacon - - . « ^ 1086 

ArburyHill • - - . - - - 804 

Art.xliv. Mean^ Terrestrial Rif factions. 



Between 


Mean ReCractioat. 

• 


Bodmin Down and Cadon Barrow : - 




1 
T 


Bradley Knoll and Westbury Down 


- 


1 


Maker Heights and Black Down - 


. • 


9 


Highclere and Inkpin • • - 


- 


1 


St. Agnes Beacon and Trevose Head 


« 


1 


Moor Lynch and Lugshorn Comer < 




1 
TT 


Hensbarrow and Trerose Head 


• 


I 
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Wingrecn and Bradley Knoll - - - Tt 

Bodmin Down and Trevose Head - - ^j 

Carraton Hill and Black Down • ' • - ^ 

Westbury Down and Mendip - - . ^ 

Carraton Hill and St. Stephen's Down - " • rV 

Farley Down and Mendip - . - ^'^ 

Beacon Hill and Westbury Down - - • iV 

Dundry and Farley Down - - ^ ' tz 

Dundon Beacon and Mendip - - . ^ 

Bradley Knoll and Mendip • - . ^ 

Lansdown and Mendip - - * ~ 17 

Moor Lynch and Dundon Beacon - - ' %w 
Dundry and Mendip - . • • 
Westbury Down and Farley Down - - * 

St. Stephen's Down and Black Down - . ^ 

Moor Lynch and Dundon Beacon ~ - - * tt 

Dundon and Lugshorn Corner - - • j- 

Moor Lynch and Greylock's Foss-way - • ^ 
Lugshorn Corner and Greylock's Foss-way - • o 
Cadon Barrow and horizon of the sea in the direction of 

Trevose Head > - - - « 

Ditto in a northern direction - • - ' 



s 
Tt 

• t 
TT 



Brill and Nuffield - - - . - » 

Broadway and Stow • ' - - . ^«^ 

lEpwell and Broadway - - - * 
Highclere and White Horse Hill 

Nuffield and White Horse Hill - * - ' t^ 

Nuffield and Bagshot - - - ' - ./y'* 

Epwell and Stow - » . «: * it 

Brill and Slo^'<xi th* iKold - -.'.'. .\ ^ 

Wendover and Bow Brickhill • - . ^ 

Kinsworth and Bow Brickhill - - - '^ 

Shotover and White Horse Hill - * ' . .j^ 



Epwell and Brill 



Bow Brickhill and Brill - . - * 



I . . _-!.-■■ * 

5T 



1 ' ' !• .-a • 



x8o 



Height of 



The Aceotmt ^f a 

dedncedfrom 

r Maker Hdght» 






Black Down 

' Carratoii Hill 

{Black Down 
CarratonHill 
r Bradley Knoll 



Westbury Down 






Farley Down 



Beacon HUl 
f Mendip Hills 






Moor Lynch 



Westbury Down 
r Mencfip Hills 






Lugshom Corner 



Ash Beacon 
f Dundon Beacon 






Inkpin Beacon 



Ash Beacon 



Greylock's Foss-way 

{Highclere 
Beacon Hill 
{Bull BaiTow 
Bradley Knoll 



Feet. 

600 

779 

771 
70s 

' sss 

4^ 

59 
1014 

ioc>9 
657 



MOUL 

1160 



60s 



77S 



700 



S30 



49 



1011 



65s 



The above will sufficiently shew^ what dependoice is to be 
placed on the heights deduced from observed angles of deva« 
tion or depression ; the results are, indeed, often less consistent^ 
and fiiequently unsatisfactoiy ; but, generally, they run on a 
parallel with these. The data torn which all the hdghts 
have been computed, accompany this article. 

The measurement of the base on Sedgemoor, shewed a fall of 
about 7 feet, from Lugshom Comer to Greylock's Foss-way : 
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tlierafore, supposing that fail to be gradual and constant, all the 
way from the latter station to the surface of the sea at Bridge- 
water Bay, we shall get 24 feet, for the height of Lugshorn 
Corner from the surface of the sea. The altitude of this sta- 
tion, deduced from that of Trevose Head, is 4^ feet ; and, sub- 
tracting 3 feet from it, (the height of the bank on which die 
instrument stood above the moor,) we ^ 46 feet for the height 
of the moor at Lugshorn Comer, above the level of the sea at 
Bridgewater Bay. But this height, supposing tlje fall regular, is 
proved to be 34 feet. Tliere is, therefore, a diference of 2c 
feet, granting the whole of tliis to be an error on the side of the 
survey : but, as the general surface of the moor at Bridgewater 
Bay is several feet above the surface of the sea, we may take a 
moiety of 24 feet, for the error of the computed hdght of the 
station at Lugshorn Comer. 

Art. xlvi. Matters relating io Refraction. 
The refractions contained in this account, like those in our 
fiarmer Papers, tend to prove, that when rays of light pass hori- 
zontally, and considerably distant from the surface of the earth, 
they are less bent or refracted from their rectilinear courses, 
than theory and opinion liave laid down as fact. It is very cer- 
tain, however, that objection lies against particular conclusions 
drawn frt^m such data as we i>ossess ; because the angles of 
elevation and depression of corresponding stations are observed 
at different times, and almost always, therefore, under different 
circumstances ; but, with the experience and continual practice 
of thus obtaining means of computing these refractions, although 
we may not be able to determine tlie refracting power of the 
air under given circumstances, yet, as the causes which render 
Aa a 
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it variable, are as likely to predominate when the angles of de- 
pression or elevation are observed from low stations as when 
observed from high ones, we may be enabled to make some 
general deductions.* 

When the instrument formerly made use of by General Roy 
was intrusted to my care, I possessed the means of deter- 
mining, in a more accurate manner than had yet be^i done, 
the refractive power of the air near the horizon. To devote 
much time to it, has not, as yet, been in my power ; because a 
more rapid extension of the survey was an object of greater 

• As many instances of strong atmospherical refraction have been related, and inge- 
niously accounted for, in some of the late publications of the Royal Society, I think it 
right to mention, by way of note, a very extraordinary instance of its variability. 

In the month of June, 17951 when the instrument and party were stationed at 
Pilsden Hill, in Dorsetshire, on a particular day, at about the hour of four, I em 
ployed myself in observing the angles of depression or elevation of the surrounding 
hills. After I had done all that was necessary in this matter, I turned the telescope to 
Glastonbury Tor, and observed the depression of it. The air was so unusually clear* 
that, desirous oi proving to a gentleman then with me in the observatory tent, the 
excellence of the telescope, I desired him to apply his eye to it : this he did, and, agree* 
ably to a desire he expressed, I again took the depression of the upper part of the old 
building, which I was enabled to do with great accuracy, and found it %' different 1 
the first being 3G^,oS and the la^t ycfyt". The unusual distinctness of this object, led 
me to keep my eye a long time at the telescope ; and, whilst my attention was engaged* 
I perceived the top of the building gradually rm above the micrometer wire, and to 
continue to do, till it was elevated ic/,4.5" above its first apparent situation % it then 
remained stationary, and as night drew on, the object became indistinct. The fbllovf • 
ing evening, I observed the depression again, and found it z^'t^o^* To what cause, this 
extraordinary change in the refraction could be owing, I am at a losf to conjecture* 
The former part of the day had been warm, with little wind, and cloudy. The thermo* 
meter, at the time of observation, was 65% and continued stationary for a contiderable 
time. The sky was cloudy, but yet, as I have before observed, the air was remarkab^ 
clear. The top of Glastonbury Tor, I suppose, is about zoo feet fron\ the surface of 
Sedgemoor, over a considerable tract of which, the line joining Pilsden with that object 
passes. The gentleman of whom I speak, as being with me in the tent, was Qiptahi 
PAacT» of the Royal Engineers, who^ no doubt* wcU roncpibcKy the circunnstiuice.. 
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importance. I did not, however, lose any opportunity which the 
subsequent season offered ; the first was, when the instruments were 
at White Horse Hill and Whiteliam Hill ; the second, when one was 
stationed at Brill and the other at Arbury Hill ; and the third op- 
portunity of&red itself, when one party was stationed at the latter 
place and the other at Wendov^. 

On these occasions, the instructions which I communicated to 
Mr. WooLcoT, and by which I governed myself, were to observe 
the elevati<»i (»: depression of the corresponding station at the expi- 
rati(Hi <^ every hour, beginning at six A. M. and to have the uratch 
well regulated from observed altitudes of the sun's limb. I requested 
him also to be very minute in entering on his book the state of the 
weather; to keep the instrument ^periy sheltered from the wind ; 
to be always cautious to adjust hb level ; and also to insert the state 
of the air, as to temperature and density, by noting the thermometer 
and barometer. 

During the dme we were at the two first stations, White Horse 
and Whiteham Hills, there was only one day when the air was suf- 
ficiently clear for the purpose.; this was the 6th of June. On that 
day, the following observations were made at the same time as sbewn^ 
iy signal, 

Wbitebam HilL June 6tb, 1799. 
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To determine the refractions on the first arc. White Horse 
and Whiteham Hills, we have the distance between those stations 
= 88662,2 feet, which subtends an arc of 14' 32'' nearly. 

To determine those on the second, we have the distance be- 
tween Brill and Arbury Hill = 146530 feet, subtending an 
arc of 24' 3",9 : those on the third, Wendover and Arbury Hill, 
210628 feet = 34' 35"; and, for finding the refractions from 
the two last tables, we have the distance from Broadway Bea- 
con to Epwell = 80611,4 feet, which subtends an arc of 
13' 11" nearly. 

The depressions and elevations were all taken to the ground^ 
excepting those which are marked with asterisks. At White 
Horse Hill and Whiteham Hill, lamps were used at the hours of 
Q and 10: they were also made use of at Arbury Hill and 
Brill at 9 o'clock. In the first instances, the lamps were placed 
(the centres of them) li feet from the bottoms of the respec- 
live instruments ; and in the last 2-|- feet. 

The height of the transit telescope above the ground was always 
Sj[ feet ; therefore, an allowance must be made, at each station, 
for the angle which that space subtends at its corresponding one ; 
this premised, the refraction will be found from one of the two 
following rules, viz. if A be the contsuned arc, and D d the ob- 
served depressions, the quantity answering to the refraction^ K, 

will be expressed by — ^^ — ^^^— ; or, if one of the angles should 

be an elevation, e, then R = '*"^"'^ : these rules give the 
refractions in the following table. 
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On examining tlie refractions obtained on the first arc, we 
I>erceive them to have been tolerably regular from 3 o'clock 
till 8 ; the mean being ^-^ part of the contauied arc. The 
height of Whiteham Hill is 576 feet, and that of White Horse 
Hill 893 feet, above the level of the sea : the ray passes, there- 
fore, through a tract of air considerably elevated, as the country 
between the stations is, for the most part, flat and low. 

The air is not often clear enough, or sufficiently free from tre- 
mulous motions, for these delicate observations. On the present 
occasion, however, the state of it was highly fit for the purpose; 
and, as care was taken, I am of opinion an error of more than 
3", taking that of the arch of altitude into the account, cannot 
have obtained in any of the angles. The refractions at 9 
and 10 o'clock are less than at the preceding hours; but 
this does not appear to have been owing to any change in the 
refractive power of the air throughout the whole extent of the 
ray, because the depression of Whiteham Hill, from the other 
station, varied little at those hours. These changes in the ob- 
served angles of elevation at Whiteham, (44." and 42" being the 
differences,) without corresponding ones at White Horse Hill, 
prove that somepariiui alteration, from floating strata, had taken 
place in the refraction near the former station. Whoever con- 
siders the matter, must perceive a case may be constructed in 
which this will take place, causing a great variation in one of 
the angles, whilst the other apparently remains the same : and 
this suggested the idea, that to afford any accurate conclusions 
in this way, a long series of observations would be necessary. 
It furthermore appears, that dew could not have caused these 
diil^erences at Whiteham Hill, since the same cause would 
equally operate to vary the observed angles at White Horse 
Hill ; but those remamerf nearly the same. ,. [ 
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. T^httj fp{r%cilQif9i6n tbQ second and third lacDSi^ : i donskldr'as 
most accurate, on account of the great distance bet^KeniUhe 
stations ; and also «s more to be. depended on, from the circum- 
stance of the ray generally passing 300 feet qjx)ve the ground. 
The fourth aro. affords another instance .of the refraction 
varying a^ one^ station, and remaining CQn9ta!ft at: the;^ther. 
]ThiS| no.dpubt, yrasipwing tojthe intery«ntiMi j>f some partial 
atnatum of airi ijes^ertp JgpweU.tiian J9i:wdway: Besotmi The 
;iefj(BC0qiis, deduo^ from these cpqt^Dapbraky: observations, are 
cen^ainly inqonc^ve. The ineaix refractioiii?) .{ neglecting the 
fourth arc) brought under one point of vjfM^^ will ^^^afoUbjvb. 
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If the air had been in a quiescent state, previous to and also 
at the times when these observations were made, it might be 
expected that the differences of altitudes in the stations would 
be obtained, tolerably near the truth, barometrically. The re- 
marks in the tables appertaining to the first and second arcs, 
shew that such opportumties offered ; but these whiclrljdpngtor 
the third, prove the wind to have been fresh ; and, as the ^pade 
between the stations which constitute the extremities of that 
arc is 34 miles, nearly, it is not to be expected that a true result 
should be obtained. The differences of altitudes of the stations 
constituting the extremities of the two first arcs, obtained by 
means of the observed angles of elevation and depression, as well 



as fixiiii 
fbilows; 



The Account^ 9k. 



hdghts 



t^ 



a • . a • 



. 1 • 

il: 



Arcs« 
I 



mercury in the barometer^ ilfrill be as 



Obs. Aug. Barom.' 
317 283 



35 



.' * s 60 ■ 15 45 

' - The little done on this subject^ pointB out the necessity df 
doing more; it therefore remidns with me to observe, that I 
siiall lose no opportunity d£ employing the apparatus com^tted 

■ 

to my charge in the best and most diligent manner, both as 
rdajting to matters of refraction, and to all others connected with 
the Trigonometrical Survey. 
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AN ACCOUNT, ire. 



Read before the ROYAL SOCIETY, June 23, 1803- 



SECTION FIRST. 

In the last account presented to the Royal Society, I expressed 
my intentions of making the operations which were to follow that 
period, subservient to the purpose of measuring a portion of the 
meridional arc, running from Dunnose, in the Isle of Wight, 
into the northern part of Yorkshire. In the account referred to, 
(See Phil. Trans, for 1800, page 565,) I stated my reasons 
for adopting that resolution, and my hopes that Mr. Ramsden 
would shortly finish the zenith sector which his Grace the Duke 
of Richmond had bespoken of him, when Master General of the 
Ordnance. As that celebrated artist, from the beginning of the 
year 1800 till the middle of the following summer^ had pro- 
ceeded with little interruption, except from illness, towards its 
completion, the whole was brought so near to a conclusion 
before he died, that Mr. Berge found no difficulty in rendering 
it sufficiently perfect. 
It is proper I should state, more fully than I have formerly 
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4 An Account of the Measurement 

done, my reasons for selecting Dunnose as one of the extre- 
mities of my meridional line, and also those for preferring its 
meridian to any other; which I shall do as briefly as possible. 

In a country whose surface, throughout its whole extent, is 
equally diversified with hilly ground, that particular part of it 
should be chosen, for carrying on a meridional measurement, 
which comprehends the most extensive arc. This arises from the 
necessary consequence which attends an operation in a country 
so circumstanced ; as, possibly, no spot fixed on for a place of ob- 
servation, could be supposed free from the effects of tlie unequal 
attraction in the adjoining matter. In such a country, therefore, 
a measurement upon the most extensive arc, must give the 
most accurate conclusion ; for the errors arising from the cause 
here mentioned, like those of observation, lessen in their effects, 
on their application to arcs of increasing magnitude. 

If Great Britain were a country thus diversified, the most 
eligible part would be that where the meridian from Lyme, in 
Dorsetshire, passes northward into Scotland. The difference of 
latitude between that place and Aberdeen, near to which that 
line cuts its parallel, is 4*" 47', nearly. But, however great the 
advantages attending such a length of arc might be, under 
the general circumstances of accurate terrestrial measurement, 
and accurate observations at its extremities, no beneficial conse- 
quences could be expected to attend the placing of the sector at 
intermediate stations ; as the arc would be found running, almoat 
every where, through a country abounding with hills, consi^ 
derable both in magnitude and number. 

Under this consideration, I determined to measure a portion 
of the meridian which proceeds from Dunnose to the mouth o£ 
the Tees ; because, from inquiry, I had reason to suppose it the 
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longest meridional arc in Britain, free from any apparent ob- 
struction. And I was led to select Dunnose for one of its extre- 
mities, as observations made there, in conjunction with others 
at Greenwich, would enable me to. make corrections of the 
latitudes of places given in our former papers, if found neces- 
sary. By fixing on Dunnose, I had also the means of ascertaining 
the distance of the Royal Observatory from the northern or 
southern end of my line, and, consequently, of connecting it 
with the parallels of Dunkirk and Paris. 

Dunnose being fixed on, my subsequent endeavours wer« 
directed towards carrying on the triangles, as nearly as I pos- 
sibly could, in the direction of its meridian, selecting the stations 
so that their sides might be properly inclined to it, and of suffi- 
cient length. In choosing the station at the northern extremity, 
I was careful to select it as near the meridian of the southern 
one as possible, and likewise in the neighbourhood of some 
open spot of ground, proper for the measurement of a base of 
verification. A station having these advantages, was found near 
Clifton, a small village in the vicinity of Doncaster; and a level 
of sufficient extent for a base, on Misterton Carr, in the northern 
part of Lincolnshire. 

In the composition of this account, I wish to confine myself to 
that part of my operations which relates merely to the matter 
expressed under its title. I am possessed of materials sufficient 
for another Paper; and shall give about thirteen hundred 
triangles, principal and secondary, when next I present an 
account of the Survey to the Society : professing this, I shall 
now say, tiiat in 1 800 and 180 1, the angles of the triangles con- 
stituting the meridional series were observed; and that, in the 
latter year, the new base was measured on the abovementioned 
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Carr. I should not omit mentioning in this article, that while 
the instrument was at Clifton, the direction of the meridian 
was obtained from numerous observations on the pole star, at 
the times of its greatest eastern and western elongations from 
the meridian. It will be recollected, that similar observations 
were made at the station on Dunnose, in 1 793 ; (see Phil. Trans, 
for 1 "jQS, page 460 ; ) so that nothing relating to the terrestrial 
part of the operation remained to be performed at the expiration 
of 1801. 

On my arrival in town, after the measurement of the base of 
verification in the north, I had the happiness of finding the 
zenith sector nearly completed. Little remained to be done, 
besides the dividing of its arch ; an operation which Mr. Berge 
proposed to defer till the following spring : it was then divided, 
and the instrument, being otherwise complete, was delivered into 
my hands in April. An observatory of convenient form having 
been previously made, the sector was immediately erected in the 
Tower; and, from thence, with the permission of Dr. Maske- 
LYNE, it was sent to the Royal Observatory at Greenwich. 

It is now necessary I should enter into a minute detail of this 
instrument's construction, giving a description of its several 
parts, with references to proper drawings. If, indeed, I had no 
other motives, I should perhaps be induced to do it from justice 
to the merit and memory of the ingenious inventor ; who seems 
to have exerted his talents to the full extent of the hopes he 
entertained, of rendering this instrument the first of its kind. 

General Description of the Zenith Sector. 

In the sector I am going to describe, Mr. Ramsden has ob- 
viated the inconveniences attendant on the use of former sectors ; 
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and has also dimimshed, in a very considerable degree, the 
errors unavoidably resulting from their imperfect construction. 
The principles on which he has founded the several improve- 
ments, consist in the means of uniting the sectorial tube to its 
axis, so as to ensure the permanency of the length of its radius, 
when erected for observation ; more accurate methods of ad- 
justing the instrument vertically ; and an easy way of placing 
the face of its arch in the plane of the meridian . Another circum- 
stance of moment was, some contrivance by which the plumb- 
line should be brought precisely over the point, marking the centre 
of the circle of which the divided arch of the sector should be a 
part. The last desideratum, the ingenious artist procured, by 
apj^ying the same contrivance which so eminently displayed 
his skill, in the construction of the quadrant belonging to his 
Grace the Duke of Marlborough ; a contrivance by which the 
plumb-line can be as readily adjusted over the required point, by 
a person standing on the ground, as any 'adjustment, or other 
act within his reach, can be performed. A description of this, 
as well as of the means by which the instrument is rendered 
vertical, and otherwise correctiy prepared for observation, will 
be given, with the assistance of plates. 

Plate IX. Exhibits a general view of the sector erected for 
observation : it consists of two parts ; 1st, the frame which sup- 
ports the apparatus to which the sectorial tube is attached ; 2d, 
the work constituting that apparatus, with the tube itself. 

The external frame or stand is made of mahogany, and unites 
straigth with simplidty of construction. In shape, it is an ob- 
truncated pyramid, whose base is a square of six feet in length, 
and whose vertex is half of it. This frame, although light in its 
make, is yet, when united by means of square-headed screws. 
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sufficiently firm. Inside this hollow stand is erected another 
frame, of the same substance, strong and well made, within 
which is suspended the sector; its frame being supported at top 
in every lateral direction, and sustained at bottom by a cone 
resting in a metallic concavity, tlie figure of which may be ima- 
gined, by supposing an arch of a circle to revolve round a 
tangent to one of its extremities. A cylinder, in the upper part 
of the interior stand, finds its place in an opening of an octa- 
gonal shape in the exterior frame, and, by a simple contrivance, 
is retained in that situation, while the sector and apparatus re- 
volves on the cone. Thus, a ready means presents itself of 
turning the instrument round, with the face of its divided arch 
towards the east or west. It may be steadily retained in any 
position, by clamping it to the brass work of an azimuth circle» 
attached to the bottom of the external frame. 

The direction of the meridian, at the place of observation, 
having been previously obtained from double azimuths of the 
pole star, this instrument admits of being placed in that direction 
very accurately. A telescope, twenty-nine inches in length, is 
attached to the side of the great tube, or rather, may be occa- 
sionally placed on a frame permanently fastened to it, having 
its axis in the plane of the divided arch, and very nearly at right 
angles to its radius. On the divided azimuth circle below, the 
angular bearing of any proper object may be set off, by turning 
the sector round till that object bisects the cross wires in the 
little telescope, and then noting the vernier. If the axis of the 
sector be horizontal, and the interior frame set perfectly upright, 
the instrument may be turned round from one point of the 
compass to the other, and properly adjusted for observation, in 
a lew minutes. 
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In this general description, I am now to* speak of one of the 
most ingenious contrivances attending the sector, which is, the 
means of readily adjusting the phimb-line in its several positions. 
I refer to the Plates and their descriptions, for a full account of it; 
but, as it will enable the reader to understand that which repre- 
sents the instrument in its perspective view, (Plate IX.) I shall 
shortly describe this part. 

The telescope of the sector is nearly eight feet long, and has 
an object-glass of four inches in diameter. It is attached to ah 
axis, similar in shape to that of a transit-instrument, having at 
one end a lens, and near to the tube an arrangement of brass 
work, carrying a thin and diaphanous slice of mother-of-pearl, 
having, as apjiears to the naked eye, a dot upon it. Tlie centre 
of this dot is by construction the trite centre of the conical axis, 
and consequently of the circle of wliich the divided limb is a 
part. It is unnecessary to say, in this place, how that diaphragm 
was so adjusted as to have the centre of its dot where it should 
be, or the means by which it has been permanently fixed ; it 
suffices that I say tlie point was placed most accurately, and the 
diaphragm fastened so firmly in the cone, that no readjustment 
of this part has been found necessary, since the sector came 
into my hands. 

As the axis is hollow, a light, as that of a candle, held at its 
open end, is transmitted tlirough the mother-of-pearl, which, 
stopping a part of its rays, exliibits a circle of red light to an 
eye looking through the lens at the opposite end of the axis; 
a well defined and exceedingly small dot appearing in the 
middle of the illuminated circle. Through proper openings in 
the upper and under parts of the axis, and suspended from a 
point not connected with it, passes the plumb-line, having its 
C 
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position by constnibtion close to the dot ; so that, by looking 
through the axis in this way, the plumb*Iine appears like a 
small black line on the face of the mother-of-pearL 

Now it is evident that, to an eye thus placed, when the in- 
strument is adjusted for observation, the plumb-line should 
appear as if accurately bisecting the dot. To give, therefore, the 
observer the means of moving it to the right or left, when 
standing on the ground, (avoiding thereby the inconvenient 
necessity of elevating himself on steps as high as the axis,] Mr. 
Ramsden placed a microscope, about 5 feet in length, parallel 
to the telescope, on the outside of the interior mahogany frame. 
This microscope, bent as it were at right angles at both ends, 
has one of them open, and placed close to the pivot of the axis 
carrying the small lens. In the upper part of the microscope, 
and just under its roof, is placed a speculum, inclined, at an 
angle of 415^, to the line passing through the centre of the 
sector's axis, and close to its end. This reflector receives the 
converged images of the dot and*wire on the illuminated spec- 
trum, and transmits them down the tube of the long microscope : 
the rays, falling on a plano-convex glass, at no great distance 
from the bottom, are finally sent out to the eye by a prismatic 
glass at the end of the tube. Thus viewed, that which to the 
naked eye above appeared a small dot on the illuminated lamina, 
when magnified, as delivered below, is seen to be a small and 
^ell defined circle with a luminous area, admitting of tlie most 
accurate means of deciding on the right position of the plumb- 
line, by exhibiting small portions of light between it and thft 
periphery of the little circle. 

The mode of illuminating the hollow axis is likewise inge- 
ruouf • On the side of the interior mahogany frame, and opposite 
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to the vertical microscope, is suspended a lamp on two arches. 
At the back of it is a hollow cylindrical recess, in which is 
placed a polished metallic segment of a sphere. This concave 
reflector is attached to the cylinder, by means which give it 
any position required; so that the image of the burning wick, 
in the hollow of the lamp, may be thrown at pleasurfe on any 
spot -above. 

From the end of the conical axis, on the same side with this 
jamp, projects a small brass arm, carrying at its extremity a 
speculum, whose surface is placed at 45** with the vertical, and 
directly opposite the open end of the sector's axis. When 
the image of the burning wick is thrown from the concave 
reflector on the flat one above, the light passes through the hollow 
axis, illuminating the mother-of-pearl, and is, at last, sent down 
the microscopic tube to the eye below. This contrivance, col- 
lectively taken, is unique ^ and is full as accurate, in its operation 
as ingenious in itself. From its nature, granting perfection of 
work, there can be no parallax between the dot and the wire. The 
images of the illuminated circle and wire, (plumb-line,) are co- 
incident on the upper surface of the prismatic eye-glass, and 
transmitted so. In short, the whole has been so well managed, 
that the plumb-line can be made to bisect the dot orhttie circle, 
as accurately as the points on the divided limb of the sector. I 
consider this general description of this part of the instrument 
sufficient for the present ; the proper plate, and its appropriate 
explanation, will supply what yet remains to be said. 

The plumb-line is suspended above the upper part of the axis, 
from a point connected with the extremity of a bent lever, 
moveable round its fulcrum. The other end of the lever is acted 
on by a helical spring, which presses downwards, and causes 

C 2 
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Vi4 hs§ '^ place ki a p^pe attached to 9 ipsihoga^ny rod» (fevi^ed 
ip t^ie iw<^9 b^ a universal joint Qqie extFem2(y of this fod is 
l^oMgh^ down, and received in a socket within eonvenieRt re^h 
ojF th^ obs^ryer, \yho, looking at the image of the dot and wire^ 
turns the rod, thus connected with the bent lever, and thereby 
gives motion |o the plumb-line. 

The pivots of the sector's axis are of bell metal, ground per- 
fectly true and snaootfi. They rest in Ys, firmly attached to the 
upper part of the frame. The method of uniting the plates car- 
rying those Ys, is as follows : at the upper part of the mahc^any 
frame are four hollow strong cylinders of brass, which pass 
through the wooden work, and, at the same time, serve to coikp 
nect very firmly the two sides of the upper part of the frama 
These cylinders project about six inches beyond the surface oi 
the wood, and have screws and nuts at their ends. 

The brass plates furnished with the Ys, have four holes in 
each of them, which answer to the ends of the screws, and are 
attached Jo the cylinders furnished with those screws, by the 
respective nuts. In the Ys, the pivots of the axis are placed ; 
and, as a means of adjusting each Y is fixed to each plate, any 
position, within a certain limit, may be assigned to the sector 
and its axis. 

To prevent the pivots of the axis from moving to and fio io 
a sidelong direction, Mr. Ramsden adopted a contnvance for 
keeping them, at all times, in the same constant position in. the 
Ys. This desideratum was not to be dispensed with ; for, if the 
ends of the axis, from the thickening of the oil, or the acoumur 
lation of du$t> should work laterally in their angles^ the distance 



ffamjkeqftbtMmdian. 25 

between tiie plumlKline and arch would be contimiafly varying ; 
a perjUexing evil, and the cause of great inaccuracy. The sum 
oC this contrfmnce ecmsists, first, in one of the Y plates having 
a amaB piece of brass screwed flat upon it, with a rcdler or 
friction-wheel at its end, which reaches just high enough to 
meet the vertical surface of the pivot a small distance within its 
drcumference ; and, secondly, in the other Y plate having a 
small apparatus, consisting of a lever furnished with another 
friction wheel and a spring, at its odier extremity. This last 
mentioned roller, from the spring's action, presses against its 
proper i»vot, and thrusts the other against the fixed wheel. By 
tlMse simple but ingenious means, the axis is always retained in 
its proper situation with respect to the Ys. 

To prevent the axis from bending, by the preponderance of 
the telescope and arches, Mr. Ramsd£n added braces and coun* 
ttrppising weights. The braces are four in number, each being 
a hcdlow tube : they are fastened both to the axis: and die tde-* 
scope. Their principal uses consist in obviating the possibility of 
the telescope bending from accidental pressure^ or vibrating 
when lightly touched. The method of preventing the tele^ 
seope from sinking, or, in other words, the axis from bending, 
19 hy the use of levers and the abovementioned weights. These 
levers, two in number, are attached to the interior mahogany 
frame at top, the fulcrum* of each being immoveable. At 
Ae- end of each lever farthest firom the tube, a weight is sus^ 
pended, from a hook capaMe of being placed nearer to, or farther 
fh>ra, the fulcrum, at pleasure ; thereby affording the means of 
raiising the ether end of the lever up against the cone, with 
any required degree of force. That extremity of the lever, so 
PKsang upwards, has. two large friction«*wheels, whicli apply 
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themselves to the sides of the conical axis, but do not retard tjie 
free motion of it, when the telescope is moved in the direcdont 
of the plane of its wch. These wheels,- two on each lever, sup-i 
port the axis near the junction of the telescopic tube ; and, as a 
few ounces only are by these means suffered to press on the 
pivots, no bending takes place in the cones. 

From the middle of the two uppermost horizontal cylinders, 
which unite the sides of the interior frame at top, and which 
receive, with the two beneath them, the respective Y plates, 
arises a small but substantial apparatus of metal, embracing a 
hollow brass cylinder, of five inches in diameter, and about three 
deep, which passes up into an opening in the upper part of the 
external mahogany frame. This cylinder, with its corresponding 
stand, are sustained, without any sort of shake, by a helical 
spring. This mode, with that of supporting the azimuth circle 
below, are so well managed, that when the instrument is pro- 
perly adjusted for observation, the axis of the sector continues 
perfectly horizontal, in every position of the frame. 

There is likewise a very convenient method of sustaining the 
sectorial tube in any required position for observation. Across 
the interior frame, about the height of the graduated arch, run 
two long brass axles, with two wheels on each, one precisely in 
the middle of the axle, (and consequently in the same plane 
with the line vertically cutting the middle of the telescope,) and 
the other close to the pinion at the end of the axle. From a 
steel pin, something peculiar in its construction, situated near 
the end of the telescope, proceeds a string, which is wound eight 
or ten turns round the pulley. Attached to the inside of the 
interior frame, and just above the wheels nearest to the end of 
the axle, is another pulley, over which, passing into a long and 
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narrow wooden compartment, is thrown a string, having a hook 
and a proper apparatus for receiving the moveable weights. 
The other end of this string is fastened to the pulley close to the 
axle, and gives motion to the telescope, or retains it in equihbrio, 
according to the arrangement of the two sets of weights, which 
consist of fifteen pieces of brass. By these means, all injurious 
pressure is taken ofFthe point of the micrometer-screw, against 
which the telescope may be made to bear, with any required 
degree of force. 

To cause the string passing over the middle of tlie pulley to 
draw in the exact direction of the limb's plane, Mr. Ramsden 
placed four small friction-wheels close to the eye end of the 
telescope, two on each side, and between each pair of wheels a 
steel pin, made like a T, with a hook at the end, to receive a 
string. Tiiis pin, where it applies to the wheels, is something 
in shape like a double cone, and is passed beliind them. It 
always, from its construction, assumes the same position with 
regard to the friction- wheels ; from which circumstance, the 
sustaining string is ever found in the plane passing through the 
centre of the telescope and the middle of the pulley. 

The micrometer-screw, for measuring minutes and seconds, 
performs its operations in the usual way : it is moved backwards 
or forwards on a brass arch, parallel to the limb of tlie sector, 
and placed against the mahogany frame behind. To this arch 
the apparatus carrying the micrometer-screw is clamped ; and 
it is adjusted, or brought parallel to the limb, by screws, so that 
the point of the micrometer-screw always bears exactly on the 
same part of the polished steel head, at the end of the sector. 

The principal wires in the focus of the eye-glass are two, and 
are at right angles to each other. There are, indeed, two others 
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parallel to the meridional one, and at equal distances from it ; 
they were placed there with a view of rendering an adjustment 
of the horizontal wire sufficiently easy. These are illuminated 
by means of the lamp which carries the concave reflector be- 
fore spoken of. There is a hole, with a lens, in the side of the 
telescope, directly opposite to the lamp, having behind it a dia-« 
phragm of brass, coated with plaister of Paris, and inclined to 
the vertical axis of the tube, at an angle of 45 degrees. The 
quantity of light, suited to the circumstances of the observation, 
is regulated by coloured glasses, placed over the hole in the side 
of the tube. 

The plummet, suspended at the wire, falls into a cylindrical 
cup, swinging by two pins on its edge, on the extremity of a 
brass frame annexed to the interior stand ; which frame is ca« 
pable of being raised or lowered at pleasure by a milled-headed 
screw ; so that the wire can, at any time, be released from the 
weight of the plummet, by screwing up the vessel containing iU 

There are two arches attached to the end of the tube, one on 
each side of it, and firmly united together by means of brass 
pillars ; which arrangement effectually secures the divided arch 
from injury. The total extent of the arch is about 15^ having 
half of its subtense on each side zero. It is divided into every g 
minutes; the micrometer-screw measuring any supplementary 
quantity. Golden pins were let into the arch, by the advice of 
the Astronomer Royal, on which the divisions were kid off by 
Mr. Berge, in a very masterly and accurate manner, as will be 
seen hereafter. A magnifier, whose focal distance is about half 
an inch, is placed under the bottom of the cross piece opposite 
to the arch, and is furnished with a horizontal adjustment for 
bringing it directly over the plumb-line. 
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Among the various eye-pieces, of different magnifying powers, 
is one furnished with a prism. This, necessarily bent at right 
angles, enables the observer to see the stars without touching the 
frame. The u^e of it has been found convenient ; but habit and 
proper caution enable the asti'onomer to use either of the other 
glasses. Having given this cursory and general description of 
the instrument, as seen at first view, I shall proceed to an ex- 
planation of the plates, wliich show its various parts. 

Particular Description of the Zenith Sector. 
Plate X. Represents a general section of the instrument and 
stand. AB is one of the four great uprights of the external 
mahogany frame, and CB its top, having an opening in D, for 
admission of light. The uprights consist of two strong pieces, 
firmly screwed together; eacli upright having seven strong 
screws, as seen in the upright AB. The top may be considered 
as a sort of square table, screwed down on the upper part of the 
frame. Between each of the two uprights is a brace, diagonally 
fixed, for strengthening the stand, as may be seen in the plate; 
and four others go horizontally, from upright to upright, for 
the purpose of still farther strengthening the whole. Across 
the bottom of the frame, and exactly in the middle of it, is a 
very strong mahogany plank, whereon rests the sector, havi^iga 
stout straight edge bar of the same substance underneath. In the 
middle of this cross piece, as seen at £, is an apparatus of brass, 
furnislied with an azimuth circle, having a hollow receptacle of 
bell-metal in the centre, in which rests, on a conical point, the 
interior mahogany frame FGHl. This brass work, which is 
strong and substantial, may be seen in Plate XIV. It is there 
represented in piano, witli the bottom part of the interior stand 
D 



4 



i8 An Account oj the Measurement 

placed above it. The means of making the interior staind ver- 
t^caly are found in the work annexed to. the azimuth circle. 
They consist of two screws, attached to two plates of brass, 
placed at right angles to, and also flat on each other. S 5 ( Plate 
XIV.), are the screws. A vernier on the divided circle may be 
seen at S ; and at 5, the method of clamping the bottom of the 
stand. On the opposite side is another provision for clamping 
this stand, when the face of the sector is changed from east to 
west, or vice versa. 

KLMNO^ ( Plate X.) is a section of the telescope and axis, 
MR, MR, being two of the four braces for strengthening the 
axis, and steadying the telescope. K is the place of the eye- 
tube ; L the elliptical reflector for illuminating the wires at K ; 
and ON a hollow cylinder of brass, independent of the tube. In 
the upper part of this cylinder, the object-glass is rivetted ; the 
cylinder itself being fastened to the great eye-tube, in a perma- 
nent manner. 

W, W, are two weights, hanging freely from the ends of two 
levers, the opposite ends being furnished with four friction- 
wheels. The points of support, between the weights and wheels, 
are at TT, being at the extremities of two upright solid pieces 
of metal, which are moved up or down by the screws beneath 

ft 

them. These counterpoising weights prevent any bending of the 
axis, between the pivots and those parts to which they apply^ 
The apparatus for carrying the levers, is attached to the inside 
mahogany frame by screws, as represented in the section. See 
also Plate XIII. 

The plummet and plumb-line are seen at aed; the point of 
suspension being a^ and the plummet d ; the plumb-line passing 
close by the arch, whose section is he, and also near to the dot 
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or small circle €, described on the thin slice of motht-T-of- 
pearl, shown In the section of the axis at e. 

A lamp is attached, or rather rests, on circular supports an- 
nexed to the side of the interior frame, and may be seen at XZ. 
At the back of the lamp, placed in a recess, is a concave reflector 
at Z; and, in the front of it, a tube running out to X, having a 
double convex glass at P, for throwing the light on L, which 
first passes through a double conaive glass in the side of the 
telescope, and then, from the reflector L, is thrown down on the 
wires nearK. The concave speculum Z, has two adjustments for 
converging the reflected light on the little elliptical speculum b. 
This last-mentioned sjieculinn throws oR" the said light at b, 
which passes into the axis at G, illuminating the mother-of-pearl 
at e, and, finally, is transmitted out of the axis at p. 

k/mn, is a section of the long microscope, for conveying the 
image of the dot and wire, sent out of tlie axis at p, to tlie eye at 
k. This microscope is firmly attached to the side of the frame, 
by brass cylinders, kk, II, mm, >i, atid has one plano-convex 
glass at q, a prismatic eye-glass at ;<, and a metallic reflector at 
tlie top, 0. At the upper end of this long microscope, and 
directly behind the speculum, is a screw, by which the reflecting- 
metal is brought into one of its requisite positions. The other, 
adjustment of that metal is performed by two' screws, which* 
apply to the sides, and give it lateral motion. Theplanorfronvex- 
glass at q, isrivetted into the head of alpngtube uq, which slides- 
up the microscope. The upper part of the microscope at o^ is' 
placed exactly opposite the end of the a^is, in a very. firm way, ' 
, The rod for giving motion to the plumb-line^ is vwx; v 
b«ng the top of it, zv the place of the universal joint, which 
separates the two parts of the rod, and ix the bottom ofthe rod 
D 2 
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itself, to which part the hand is applied. In this section, the 
top V is not furnished with the pipe connecting it with tlie beiit 
lever above ; but the representation of it, together with the lever 
itself, and accompanying spring, will be understood by referring 
to the plate which contiins a representation of those parts. 

In Plate XII. is a section of the axis passing through the 
pivots, and one exhibiting the face of tlie several united planer 
constituting the diaphragm, which adjust, in every direction, 
the slice of mother-of-pearl. Above this latter, is a view of the 
lever which gives motion to the plumb-line, with the pipe, 
spring, &c.; these are represented as seen from an eye at one 
of the pivots ; and, above the other section, is a view of the same 
apparatus, seen in a direction at right angles to the former one. 

In tlie latter of the above-mentioned sections, bab is the 
diaphragm, having in the middle, as at /», a circular piece of 
mother-of-pearl, extremely thin, witli a small dot in the centre. 
This brass work is annexed to the large end of a hollow conical 
piece of brass, which exactly fits the axis at its proper place. 
It is there screwed fast, and may be considered as of one piece 
with the axis. In the adjoining figure, bjki, is a section of the 
cone,/ being tlic place in the opening of the brass work which 
Teccives the mother-of-|xarl. In the representation of tlie dia- 
phragm, a and 6 are two screws, at light angles to each otlier, 
and respectively attached to fiat pieces of metal which slide 
on each other. If //> represent the plumb-line, the direction of 
each screw is that of an angle of 45 degrees with it. By means 
of these adjusting screws, the dot or little circle at p was placed 
in its proper position, or in the centre of the circle abb ; so that, 
on an adjustment of the plumb-line, in any one position of the 
instrument, the dot still remains accuratdy bisected, however 
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tile telescope be subsequently moved. Above abh, is a small 
frame-work of brass, from which the plumb-line depends: it is 
attached to two of the four horizontal tubes on which the Y 
frames are fastened, cd is the pipe fastened to the end of the 
rod ; the end of this pipe has a screw, which passes through a 
nut, and acts against the end of the lever d, whose centre of 
motion is g, and whose other extremity is/, where there is a 
small piece of hard steel with a notch, for the reception of the 
plumb-line yi, suspended from^. Against the upper surface of 
the arm gd, a helical spring continually presses downwards; it 
is fastened above the end of the lever, at e ; by which means, the 
arm gd is constantly pressed against the end of the pipe, ob- 
viating the possibility of any play or shake of the lever, round 
its centre g. 

The same figure contains an elevation of the frame-work just 
described, as seen by an eye in the plane of the diaphragm pro- 
duced. It is necessary tliat it should be closely inspected, for 
the purpose of obtaining an adequate idea of its construction. 
In this figure, iv is a small cylinder, with a screw and loose 
collar at the tnd p, for fastening the plumb-line, which goes 
over the notch n, and passes through a hole in the upper part 
of the axis at/, and out again at b, almost touching the mother- 
of-pearl at^. sru is a strong spring, fixed at s, through the 
middle of which, at r, passes a screw, which is, in fact, an ad- 
justing screw, for bringing the plumb-line close to the dot on 
the surface of the diaphragm; and here it is necessary to ob- 
serve, that the plane of the divided arch and that of this dia- 
phragm, are one and the same when produced. There is no 
part of the instrument more complete than the apparatus for 
aiupending the plumb-line, and that which F^ards the dot. X 
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shall now return to a. farther consideration of the construction' 
of the axis. - • . 

' fci Plate Xil. there is also a horizontal view of the upper part 
of the axis ; A being the head of the microscope, and B the little 
diagonal speculum, for throwing the light on the diaphragm. G 
is the opening in the axis above the object-glass ; and D a brass 
slider, for covering the opening at C. E and F are two pulleys^ 
attached to the side of the axis, over which pass two strings^ 
having their ends united in opposite points of the shutter D; 
the other two ends of the string being within reach of the obr 
server, who by this means easily opens or shuts the slider. 

In Plate XIV. ABCD is the moveable frame, fastened to thq 
top of the external stand, and having an octagonal opening at E^ 
for receiving the brass work connected with the four horizontal 
pi pies carrying the Ys. The touching points between the octa- 
gon and cylinder, are g, /j, n, at which parts of the franie hard 
pifeces of metal are inserted. To prevent all possibility of shake 
in the cylinder, which would render an adjustment of the 
instrument troublesome, if not impossible, there are two stipng 
screws at m and n. One is a helix, which acts against m, an4 
against the end of the sliding piece n ; so that, by a cond^isa-r 
tion of the helix by the screw w, the piece n acts against the 
head of the cylinder inserted in E. 

Plate XL represents an elevation of the instrument seen side* 
ways, and is that part to which the long microscope is attached; 
it serves to show the formation of the interior stand can^fing 
the sectorial tube. A B G D E F are mahogany uprights, firmly 
united at the bottomand 6ides by proper cross pieces, and at-top 
by- the plate of metal* abc d, through the ends of which ps^ss 
those of four horizoiltal pipes, the plate abed beiqg on^ whld^ 
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tranies a Y, hidden in this elevation, by the upper part of the 
head of the microscope. - . . ^ 

In the middle of the cross pieces, which unite the side of the 
frame to its corresponding one, are two wheels with long axles, 
as hdbre mentioned. In this elevation they are seen at H and £ ; 
and have strings passing from them to their respective sides of 
the tube, where they attach to the pins P, P. At the ends of the 
axles nearest to this elevated side are two other pulleys. In the 
view which this plate affords, these wheels are projected against 
* the others just spoken of; but their uses will be more readily 
understood, on perceiving th? strings which pass over the upper 
pulleys, and afterwards sustain the weights W, W, in their up- 
right cases. 

In this elevation is seen the telescope attached to the side of 
the great tube: it is used when the instrument is got into the 
]dane of the meridian. The vessel for receiving the plummet is 
seen at V; and at S the adjusting-screw, for elevating or depressing 
the frame which supports it. LL is the clamp-arch, supposed 
to be attached to the other side of the tube, or that which sup- 
ports the lamp. At the bottom of the stand is seen the azimuth 
drcle, and the apparatus belonging to it. 

For the purpose of conveying a clear idea of the arrange- 
ment of the lower pulleys, and the manner in which the two 
-arches are joined to each other at the end of the telescope, there 
is g^ven, in Plate XII. a horizontal view of the same. The vessel 
for receiving the plummet, its supporting frame,and the magnifier 
for viewing the dots or points on the divided limb, are likewise 
represented. The body of the telescope is here taken away, 
leaving nothing more than the plate at its end, with the conti- 
^ous work belonging to the wires. 
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To show with distinctness and sufficient perspicmty, the 
manner in which the cross wires are sustained in the tuhe, also 
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the means by which they are adjusted, figures are given in 
Plate XI I. These also show the micrometer-screw, aiKl the 
mode of clamping it to the proper arch. In the horizontal re-» 
presentation of the end of the telescope, the wires are seen in 
the centre, and also the two screws, with the helical spring for 
adjusting and retaining them. £F is a strong brass arch, ¥fith 
an edge bar IK, placed parallel to the divided arch. At £F are 
seen two milled-headed screws, passing through a metallic 
embracement of the bar and arcli, which are firmly connected 
with the apparatus belonging to the micrometer by their means. 
At S is a piece of hard polished steel, agmnst which the point 
of the micrometer-screw rests ; and, as the arch £F is the seg* 
ment of a circle whose radius is its distance from the axis of 
the sector, the point of that screw always buts against the stedi 
head in the same place. In this [date is also seen a verticd 
section of the same parts. Here, £F is the back arch, and MS 
the micrometer-screw. This figure also shows the means bj 
which the pieces carrying the wires, and inserted into the end 
of the telescope, are retained in dieir proper places. CA and 
DB are two long pillars, Mrhich pass through an annular piece 
of brass parallel to the end of the tube. 

A screw with a windlas-like head is seen at G, from the 
turning of which, the wires are moved in one of thdr proper 
directions. A screw for giving them a motion at right angles 
to that obtained by the fore-mentioned one at G, is seen in the 
horizontal view of the end of the telescope at H. 

It would be swelling this account to an inconvenient size, if 
I were to attempt any farther explanation of the plates ; I shalli 
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therefore, close this article with a few observations on the manner 
of adjusting the instrument for observation. 

Manner of adjusting the Instrument for Observation. 

The feet of the external stand should be first carefully brought 
into a horizontal plane; and, when they are so, the azimuth 
circle will be, necessarily, parallel to it, having its centre under 
the middle of the opening in the mahogany frame screwed on 
the top of the stand. This being done,, and the instrument set 
up, the plane of the arch should be brought parallel to one of 
the sides of the stand, in which situation, the internal frame is 
to be clamped to the azimuth circle, and the wire brought to its 
proper distance from the limb, by means of the adjusting-screw 
attached to one of the sliders, which carries the concave recep- 
tacle and conical point The dot at zero should then be brought 
exactly under the plumb-line, as seen through the magnifier, 
and the point on the micrometer-head, at which its index stands, 
noted. The instrument is then to be turned half round ; and, if 
the same dot on the arch still continues bisected, it will afford a 
proof of the internal stand being upright in one direction. But, 
if the dot should not continue bisected by the plumb-line, it 
must be made to do so, and the revolutions, or parU} of a revo- 
lution, counted ; half of which is to be turned back on the micro- 
meter-head. The same dot, zero, is then to be brought under 
the wire, (plumb-line,) by means of the other adjusting-screw 
beneath the azimuth circle. If the stand is pretty accurately set 
up, one operation is sufficient for bringing the interior frame 
upright in one direction, viz. either in that -of the meridian, or 
the one at right angles to it. The arch is then to be turned 
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round 90^ and the same operation gone through. This being 
properly done, the interior frame is made perfectly upright. 

The next step to be taken, is that of placing the long level 
on its axis above, and rectifying tliat axis by means of the Y 
plate screws. If this be done carefully, the bubble will remain 
between the pointers of the level, whatever position the sector 
may be placed in. Having thus rectified the instrument, by 
making the internal frame upright, and the axis horizontal, the 
only remaining point to engage attention is, placing the plumb- 
line at a proper distance from the arch : this is done by means 
of the screw acting on the spring just under its point of suspen- 
sion. If great care be used in going through these several 
adjustments, the instrument may, at any future time, be accu« 
rately adjusted for observation, by turning the proper screw 
belonging to the azimuth circle, and bringing the arch to its 
usual distance from the wire. 

Laying off the Points^ or dividing the Limb of the Sector. 

The first step preparatory to finding the length of the radius^ 
was to mount the sector in its frame, and adjust the counter- 
poising weights. By attention to the proper points on the levers, 
the axis wgs kept from bending, the pivots not having more 
than a weight of two pounds to support. This done, a tool with 
a well defined pdnt was made to press lightly against the face 
of the arch, and firmly sustained in that situation, while the 
sectorial tube was slowly moved to the right and left : a fine 
line was by this means described on the limb, passing through 
the centres of the golden pins. The arch having been thus 
struck, the telescope was taken out of its frame, and laid on the 
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edge of a very strong plank, having its axis horizontal, and the 
pivots resting in Ys firmly fastened in the middle. The caid of 
the arch, whose face became vertical, was supported by a brass 
plate screwed down on the end of the plank. When the pivots 
were placed in the Ys, and the telescope sustained in several 
places^ to keep it from bending, a brass slider, on the surface 
of the plank, was moved till the line before mentioned coin- 
cided with that described on the arch. The telescope was then 
quickly taken out of the Ys, and, as speedily as possible, brought 
into a similar position on the other side; for which purpose, 
braces to support the tube had been previously prepared. By 
these means, twice the length of the radius was obtained; 
proper care liaving been taken to have the Ys so placed, that 
the centre of the pivots should be in the same plane with the two 
sliders at the extremities of the plank. The distance between 
the lines was then measured, and -^^ taken for the chord of 
7® lo', which was immediately laid off on the face of the sector, 
(HI both sides zero. 

Although little doubt could be entertained of the truth of the 
total arc thus assumed, yet, that the length of its chord might be 
compared with that derived from the usual modes of operation, 
Mr. Berge fas proposed by Mr. Ramsden j prepared a brass 
arch, which he let into a frame, on which, after striking a por- 
tion of a circle with the radius obtained as above, he laid off the 
chord of Qqp. This arch he divided by continual bisection, till he 
obtained the chord of 7° 10', which he compared with the same 
angle laid off on the sector's limb. He had the satisfaction of 
finding no perceivable difference ; and, that there really existed 
none, was denoted by the unresisted fall of the points into 
their respective holes. The arch of the sector was then divided 
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into degrees, and every degree into five minutes ; and the holes 
were afterwards opened with a tool made for the purpose. As g(Ad 
pins had been let into the arch, Mr. Berge was enabled to go 
through the division of it with great success, and afterwards to 
enlarge the holes, without destroying his accurate work. The 
observations will offer a more satisfactory testimony of the credit 
due to his abilities as a workman, than any opinion which I 
might express myself as entertaining, although founded on 
the same data. It remains for me only to observe, that I think 
he has delivered this instrument into my hands without any 
imperfection of execution ; and that I believe it would not have 
been supenor, had the ingenious inventor lived to complete it. 

Adjustment of the meridional and horizontal fVires. 

After the arch was divided, the axis of the telescope was laid 
on a pair of Ys connected to a firm support, and made nearly 
horizontal. The tube was then brought up to a level with the 
axis, and sustained at proper intervals, whilst the end of the 
telescope rested on a small piece of metal connected to a fixed 
bar, by means of an adjusting-screw. This end was then moved, 
till an object sufficiently small, (a speck or dot,) at a proper 
distance, appeared nearly in the centre of the field. The tele- 
scope was then properly secured from bending, and rendered 
perfectly steady, but admitting of a small motion sideways, the 
Ys having also a corresponding adjustment. 

A microscope, furnished with a moveable wire, was then 
festened to a beam attached to the brick wall, and its end 
brought close to the edge of the arch of the telescope. Upon 
this edge, as well as on that of the other arch, Mr. Beroe had 
the address to lay off a point, very nearly in that place where the 
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plane passing through the axis aild zero cuts the arches. This 
being done, the telescope and Ys were moved laterally, till the 
vertical wire bisected the speck. The system of wires was then 
turned, till the meridional one was made exactly perpendicular 
to the axis, as seen from the mark being bisected in every part 
of the wire, when the end of the telescope was moved up and 
down by the adjusting- screw. The axis was then carefully 
taken out of the Ys, and inverted : it was afterwards placed as 
before, and the distance between the spot and vertical wire esti- 
mated by the eye. The telescope was then moved in azimuth, 
half that quantity, and the meridional wire brought to a bisec- 
tion on the speck. Repeating this operation twice or thrice, the 
vertical wire became accurately perpendicular to the line passing 
through the centre of the conical axis, and also in the plane 
passing through the centre of the tube. 

The next step was, to move the whole system of wires in the 
direction of the perpendicular, in order that the horizontal one 
(at right angles to the vertical wire by construction) should be 
also brought into its proper position. For this purpose, the tele- 
scope was moved a little in azimuth, and the proper wire made 
to bisect it accurately, at which time, the wire of the micrometer 
before mentioned was brought over the dot on the edge of the 
limb. 

In this position of things, the instrument was taken off the 
Ys, and turned over ; it was then again carefully placed in its 
former position, and the end of the telescope brought up by the 
adjusting-screw, till the distant speck was bisected by the hori- 
zontal wire. Now, if this liorizontal wire had been, by accident, 
placed so that the point of intersection of the two wires was 
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exactly in the true centre of the telescope, the dot on the edge 
of the other limb would have been bisected by the wire of the 
anterior mitroscope. This was found not to be the case ; but it 
was made to be so, by halving the differences, and moving the 
horizontal wire so as to bisect the mark. After this had been 
again eitamined, the vertical wire was examined, when it was 
found necessary to go through a part of the operation a second 
time. This was to be expected ; but the wires were, by these 
means, at last properly placed, and guards were then fixed over 
their adjusting-screws. I shall now proceed to speak of the use 
I made of this sector in the year 1802. 

Particulars relating to the Operations of the Tear 1 802 . 

I have already stated, that a proper observatory had been 
provided for the reception of the zenith sector. The dimensions 
of it were twelve feet square at bottom, and six feet square at 
top ; its proportions being the same as those of the external 
stand. A floor having a square vacuity, to admit of the instru* 
ment standing on the ground, covered the joists of it. The sides 
of the observatory were of strong painted canvas ; and the roof 
of wood, with an aperture, which could be opened or closed at 
pleasure, for viewing the stars near the zenith. 

The instrument, with this observatory, was erected in the 
Tower on the 3d of April, merely to examine all its parts, and 
to ascertain whether any thing could be done to render it more 
perfect. Some trifling addenda were accordingly made, and 
the whole, thus rendered perfect, was removed to the Royal 
Observatory, and erected in the garden of the Astronomer 
Royal, close to the eastern extremity of the transit room. 
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I am now to specify, that my intentions were to devote,, fram 
this period, the whole or the greatest part of the following 
summer, to the use of this sector; nor did I ihdeed imagine 
such a portidn of time more than sufficient. I purposed to erect 
it at Dunnose, and at Clifton, the extremities of my arc ; and 
also at Arbury Hill, near Daventry, the station almost in the 
middle of it. This last station I fixed upon, because it was 
proper to ascertain how far the observations for determining 
the extent of the whole arc, would agree with any others made 
for finding the value of its parts. The erecting of it at Green* 
wich was necessary, for the purpose of observing, the zenith 
distances of certain stars, which were afterwards to be observed 
at Dunnose, thereby affording means of ascertaining the lati- 
tude of that station. 

The instrument remained at the Royal Observatory till the 
a6th of April ; and, although the weather was for most part of the 
time unfavourable, yet the erecting of it there will be found, as 
appears in a future part of this work, to have answered the pro- 
posed end. One very material service accrued to myself; this 
was, the advice and instruction I received from the Astronomer 
Royal, for the successful management of the sector, by which I 
scrupulously governed myself throughout the whole of the sub- 
sequent campaign. Having observed the zenith distances of 
some few stars, and made myself completely master of every 
acljustment about the instrument, the sector, with all its appa* 
ratus, was sent to the Isle of Wight, by way of Southampton ; 
every possible care being used to protect it from injury, not only 
while transporting by land, but also when under the act of 
being taken into, and removed out of, the vessel which conveyed 
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it from that place to Cowes. It will be readily supposed, that 
watchfulness and care were necessary, to preserve this compli- 
cated instrument from being damaged by accident or roughness 
of the roads. 

In the year 1794, an iron cannon was sunk in the ground, 
for the purpose of permanently preserving the point on Dunnose, 
where the direction of the meridian was observed in 1793. ^* 
must be now remarked, that the cannon so inserted could not 
have its breech placed so low as might have been wished ; in 
consequence of which, it became necessary to erect the obser- 
vatory for the reception of the sector some little distance south- 
ward of the old station. The distance from the centre of the 
gun to the point over which the instrument was afterwards 
erected, was six feet and a half. 

To procure for the external stand, and thence for the whole 
apparatus, a firm foundation, I caused four long stakes to be 
driven into the ground, one for each foot of the stand, to which 
its feet were firmly screwed down. The surfaces of the stakes 
were then cut off smooth, and brought into the same horizontal 
plane, by which means, the interior frame and sector were placed 
much within the limits of their several adjustments. 

The pointed top of Sir Richard Worsley's obelisk afforded 
me an excellent means for bringing, with the assistance of the 
side telescope and azimuth circle, the plane of the arch into the 
true meridian. The distance and magnitude of that object 
is extremely convenient for the purpose. Its bearing from the 
meridian of the station is 87*^ 42' 33'', as I shall show in its 
proper place. The side telescope was turned to this object very 
frequently ; and I never found the vernier, on the azimuth circle, 
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tPi indicate any serious warp in the stajicl. Its greatest variation 
was 4^; but, for several days together, it did not amount to 

The wdght of the plummet, I adjusted to the strength of the 
plumb-line, in the usual way. I suspended it in air, and gra« 
dually increased its weight, till the wire broke. This plummet 
was then immersed in the vessel appropriated for its reception. 
It will, perhaps, not be improper to observe, that I was careful 
to give the plummet its maximum of weight, that its wire might 
not be subject to motion from streams of air. 

A$ it was to be apprehended that errors would result, from 
the effects of an inequality of temperature in the air within the 
observatory, I placed two thermometers, both adjusted to a 
^Urd, near the telescope. One I elevated as high as the axis, the 
Other I laid on the hollow brass cylinders which connect the 
fjUvided arch with that behind it, usually called the back arch. 
In the day, I found (as may be seen in the register of observa* 
ticms) the heat a little greater at the top of the tent tlian towards 
the bottom ; and the reverse was generally the case at night. 

To equalize the temperature at those times when the sun 
shone out, or the weather was hot, I opened the shutters in the 
roof, as well as the door of the observatory, a considerable time 
before the moment of observation. By these means, the air 
within the tent was rendered tolerably uniform in its degrees of 
heat. For the space of a week following the commencement 
of my observations, I suspended a third thermometer from the 
milled-headed key which turns the diaphragm placed inside 
the telescope. As the situation of this diermometer was mi^vvay 
between the two others just mentioned, I always found the 
tempertitwe there» a mean between those d^rees shown by the 
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upper and under thermometers ; and as, in the course of the 
time specified, I had various opportunities of satisfying myself 
on this point, I desisted from making any farther use of it. For 
the purpose of ascertaining the limits of the errors likely to result 
from the cause now spoken of, it will be right to institute some 
little inquiry into its mode of operation. 

In Plate XVI. Fig. i, let CD be the line passing through the 
centre of the sectorial tube, brought into any position for obser- 
vation ; the angle made with the zenith being ACB, and C A the 
consequent direction of the plumb-line. CB and B A may there- 
fore represent the radius and arch of ^Jie sector, when in a 
state of uniform temperature throughout. 

Now, at any time, let the thermometer at the top C, indicate 
a degree of heat superior to that shewn by the other at B*; and 
let it also be supposed, that the difference between those degrees 
of heat, at any intermediate point, is directly as the distance of 
that point from C or B; and farther, let the tube CB be extended 
to D, while the arch AB continues of the same length. 

If the line C A be extended to F, and the line AE be drawn 
parallel to BD, meeting the arch YD in E, then will the small 
space FE measure the error in the observed zenith distance of 
the star. 

As the angle ACB must in all cases be small, ACB and EF 
may be considered as two similar sectors of circles ; under which 

supporition, we get FE -^ — j^g— ' ; and, applying this to an ex- 

treme case occurring at Arbury Hill, on the i ath of September, 

wegetAE=s^'^°'*^"^j/;'''" ^^°, hence FE = ^'■^^•<^^j}7x6-.2e 

= o",596. 
As few of the stars selected for observaticm were, at dther of 
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the stations^ so far from the zenith as &", it is obvious little in<» 
accuracy can have resulted from the difference of temperature 
here spoken of; and this supposition will receive farther sup- 
port, from the actually near approach of the two temperatures 
to an equality with each other, as appears by taking the mean 
results of the last two columns in the register of observations. 
^hat the scrupulous mind may be satisfied in this particular, 
r^thall insert, in its proper place, a table for supplying the 
if9f^rr^ arising from this cause ; as the effect of a greater 
|ifiat in the upper part of the tent is an error in excess, so a 
fgverse of the case produces one in defect. , 

^P^(CHi the first convenient opportunity, I measured, with great 
vcjre, the distances between every successive set of dots on the 
divided arch, contained between zero and 7* 10'. This was done 
at a time when the thermometers denoted a perfect uniformity 
in the temperature of the air within the tent, and when, from 
the calmness of the day, no streams of air could affect the 
plumb-line. Although I had, previously to the performance of 
this matter, perfectly satisfied myself that the rays of heat, 
emitted from the lamp illuminating the face of the arch, do not 
expand it perceivably, yet I thought it best to wait for a day 
when the strength of the light should enable me to discover, 
and properly bisect, the points, without the aid of that lamp: 
Between zero and 7*^ 1 o', on the left hand arch, I found there 
were 430 revolutions of the micrometer-screw -f- 38,2 divisions ; 
and, between the same point and 7'' 10' on the right hand, 430 
revolutions -|- 39,2 divisions. 

From this it appears, that the mean value of one revolution of 
the screw, is o' 5g^\ogS. Mr. Beroe endeavoured to place the arch, 
carrying the apparatus of the micrometer, so that one revolution 

F 2 



3« 



An Accotmt aftbe Measwrment 



cf the screw should be exactly a minute. On trial, he found it 
nearly a second short; for which reason, he divided the head 
into 59 parts, and called each of them a second. I think it 
proper to repeat the observation, that the two arches were 
measured with the greatest care, because it admits of the remark, 
that every space subtending 5' was measured with the same part 
of the screw, beginning very nearly from 9 on the index. This 
instrument will, at a future [jeriod, probably pass into other 
hands; it may therefore be right to state, that I found, from ati 
examination of the screw, an error of nearly 1", in the part 
contained between 1 7 and ig on the index, arising from a small 
notch which, with a magnifier, I could plainly perceive on one 
of the threads. As it cannot but be the general wisli to have 
some evidence of the accuracy with which this sector has been 
divided, and also how far I have succeeded in the performance 
of what is now under consideration, a table will be given, in 
which the value of every 5', in the first degree on each side 
zero, will be found in revolutions and parts of the screw. 

Having towards the end of June found my observations suffi- 
ciently numerous, and apparently sufficiently accurate, from the 
regular differences subsisting amongst them, I took down the 
sector, and, with every thing lielonging to it, repaired to Clifton, 
the northern extremity of my arch. The instrument arrived 
there in safety, on the aothof July; and, as the direction of the 
meridian had been previously determined, the instrument was 
immediately set up, and made ready for use. 

At this station, Laught^n spire afforded me an excellent mark 
for adjusting the instrument in the plane of the meridian. The 
bearing of it is 1° 56' 12" south-west; and, from my being able 
to see it in tlie observatory, without rolling up either of its 
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canvas sides, I had ready means, at all times, of turning the 
telescope to that object. And I can take upon me to say, that 
during the whole of my stay at this station, I never found the 
instrument oiit of the plane of the meridian- more than half a 
minute. 

Of the 37 stars observed at Dunnose, 17 were observed at 
tins station; they were the following, viz. (3, y^ /^d, 46^, 51, 
16, ^, Draconis; ik, lov, Cygni; iy, ^, Ursae; 22r, 85^, 52, v^ 
Herculis; a Persei, and Capella. 

As the weather for most part of the time proved favourable, 
die observations were completed on the 22d of July ; and, as 
there appeared to be sufficient time, between that period and the 
arrival of the season which would necessarily terminate my 
operations, to carry on my meridional line to the Tees mouth, I 
reconnoitered the country in that quarter, and selected the sta* 
tions all the way between it and Clifton. 

On the 23d of July, the instrument and observatory were 
taken down, and the large theodolite erected over the point. 
White lights were sent to the distant stations, and were all 
observed, except those fired on the 30th day of the isame month ; 
and, as the night on which those lights were burnt was remark- 
ably clear, and it was therefore probable that some intervening 
land obscured the distant hill, I desisted from making any 
fkrther attempt towards the execution of the above scheme, as 
any greater loss of time might prevent me from making the pro- 
posed observations on Arbury Hill. I therefore sent the sector 
to this last-mentioned place, where it arrived on the 3d of 
September, and was erected on the 7th, the direction of the 
meridian having been previously ascertained, by two double 
azimuths of the pole star. But it is proper I should observe, 
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that the sector was not set up over the old station, as injury to 
some amount would have been sustained by the person farming 
the soil, owing to its cultivated state. The spot on which I 
fixed, was 34, feet to the north, and 28 towards the west, of the 
former station. 

Of the stars seen at Clifton, 12 were observed at Arbury 
Hill. These observations were continued, with very little inter- 
ruption, till the 4th of October, when the party, with all the 
apparatus, returned to London ; the zenith sector being found 
as perfect on its return as when first sent into the field, a cir« 
cumstance inferring both the strength and perfect unioil of its 
parts. 

Particulars relating to the Measurement of a new Base Line^ on 

Misterton Carr, in the Tear 1801. 

The apparatus used for the measurement of this base, was 
the same as that employed on Hounslow Heath, Salisbury Plain, 
and Sedgemoor; and the like pains were taken to ensure it$ 
accuracy, as were used on those occasions. The points for lining 
out the base were put into the ground with great truth and pre* 
cision ; the large theodolite being used as one of the means, and 
in the same way as in measuring the base on Salisbury plain. 
Previous to the commencement of this operation, two large 
blocks of oak, with square holes on their upper surfaces, were 
sunk in the ground, at the extremities of the base ; the point of 
intersection of the diagonals of each hole, severally denoting 
them. These diagonals were drawn on lead, cast into the holes, 
and ground to a smooth plane, even with the surface of the 
block. 

Before the measurement began, the working chain A, and the 
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50-ieet chain, were both compared with the standard B. For 
rtiis purpose, a calm cloudy day was waited for, which oppor- 
tunity presented itself on the sd of June. The pickets for the 
r^stered heads were then driven into the ground a considerable 
depth, and the coffers laid in a right line between them. The 
chain A was then laid out perfectly straight ; and five thermo- 
meters, equally distant from each other, were put close to its 
side, thdr temperatures being as follows. 

Thermometers. 

1 — 2— .3 — 4 — 5. 
^T ^5' 67^5-67^5~67^5. 

The chain A was then taken out of the coffers, and B laid 
out in its stead. The difference of their lengths, which was mea- 
sured with the micrometer-screw, was found to be 1 revolution 
% divisions, viz. A longer than B; the temperature remaining 
constant the whole time of trial. In the course of the day, the 
same operation was repeated, the five thermometers standing at 
(^,5 — ^^ — ^^^6 — ^^ — 69*',when B was found to be 1 revolution 
6^ divisions of the micrometer-head shorter than A. Therefore, 
the mean, viz. 1 revolution 6^ divisions, was considered as the 
true difference of their lengths. The length of twice the 50-feet 
chain was, at this trial, found to exceed that of B, 2 revolutions 
4,5 divisions ; which is nearly the same determiiiation as formerly 
resulted, from a comparison of the chains with each other on 
Sedgemoor. It may be geen too, by referring to the account of 
the measurement of the base on that spot, that the difference 
between the" lengths of the standard B and common chain 
A, was nearly the same at that period as now ; the difference 
being 1 revohition 7 divisions. I therefore concluded I might. 



with safety, suppose the length of tlie standard chain B to b« < 
exactly the same then, as at the period when Mr. RamsdE!? 
compared it with the points inserted into the cast iron bap, 
mentioned in the first account of the trigonometrical operations. 
The measurement of this, the fourth base, commenced on the 
6th of June; and was continued, without much interruption 
from bad weather or otlier causes, till the aSth of July, when it 
concluded with tlie ^G^d chain, the overplus, 38,381 feet, being 
carefully determined, by means of a silver wire and pointed 
plummet let fall over the point marking the northwest extre- 
mity of the base. The two chains were then carefully compared 
with each other ; when it was found, tliat the wear of tlie chain 
A was exactly one division on the micrometer-head, or yf^ 
part of an inch. As the length of this base is nearly the same 
as that on Sedgemoor, it was reasonable to suppose that the 
elongatipn of the chain, by the working of the joints in each 
measurement, would be found the same, provided no injury had 
taken place from accidental circumstances, or rusting of the 
{Hvots and holes, during the time the chains were laid up in the 
Tower. After the reduction of tlie base, I sliall have occasion 
to show that my ideas were correct in this point, as Mr. Beage 
has lately remeasured both chains. 
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Reduction of the Base to the Temperature of 62^ 

The apparent length of the base was ^sq chains 
of 100 feet each, -f 8 chains of 50 feet each^and the pcet. 
overplus of the last chain viz. 38,331 feet - 26338,391 

The chain B, before the measurement, was found 
to be 16^ divisions on the micrometer-head shorter 



* For the observations of the angles of the triangles southward of Arbury HiU» 
see the Philosophical Transactions for 1795 and i8oo. 
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than A, the length of which, accordinjif to Mr. Feet. 

Ramsden's determination, may be taken = loo feet 

+ 0,1236 indies, in the temperature of 54,°; which 

gives A o.iajtig parts of an inch too long. There- 

foi:e, if to this is added half the wear, vix- 0,0019a 

parts of an inch, we shall get ^^^^~, which x 259 

gives 9,709 feet, which add . - _ _ _j_ 2,709 

The 50-feet cliain, before the measurement, was 
compared also with B, and found to be 24 divisions 
on the micrometer-head longer; therefore, — ^*^ - x 4 
= 0.0314 parts of a foot, which likewise add - + 0,031 

Again, the sum of all the degrees shown on the 

thermometers was 98083, wherefore, - ^ ° - — 54' x 
863,38 -K °^^ - ^ -' = 3,3713 feet, is the correction for 
the mean heat in which the base was measured above 
54°, the temperature in which the chains were laid 
off, and this also add - - - - + 3»37i 

Finally, for the reduction to the temperature of 
6a% or 8° on the brass scale, we have , °-'^37xz 3.3 x ^ 
^ 1,720 feet, which subtract - _ _ __ 1,720 

Hence we have the true length of the base, in the 

temperature of 62°, ^ - - - 26342,718 

The surface of the ground on which this base was horizon- 
tally measured, is said to be not more than 35 feet above the 
surface of the sea, in the mouth of the Humber, at half tide. 
And, although it may not perhaps be a very correct deduction, 
yet, as I understand that conclusion arose out of a levelling 
operation, it may be taken for granted that we shall not err, as 
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to sense, in our conclusions, if we consider Misterton Carr as 
situated on the mean surface of the spheroid. I shall, therefore^ 
take 2634,2,7 feet for the true length of the base; and I think it 
cannot exceed or fall short of that quantity, more than two 
inches. 

Recent Comparisons of the standard and working Chains, with 

the points inserted in the cast Iron Bar. 

In the reduction of the foregoing base, I have taken it for 
granted, that the standard chain is precisely of the same length 
as when it first came out of the hands of Mr. Ramsden. Cir- 
cumstances which need not be mentioned in this part of my 
paper, but which, in their proper places, will be explained, have 
induced me to get both the long chains remeasured. Mr. Berge, 
therefore, at my request, prepared the bar and plank, and lately 
went through the required operation. The particulars were as 
follow. 

The chain B was first measured in five successive removes, . 
the first space of 20 feet having a thermometer in the middle of 
the bar, which stood at 48''; the second space or remove, having 
the same thermometer at 48*^,2 ; the third, at 48'',5 ; the fourth, 
at 48^8 ; and the 5th, at 48'',8 ; which gave the total length of 
the chain =1 1 00 feet -}- 0,077 parts of an inch, in the mean 
temperature of 48°,6. 

• The standard A was then measured in five successive re- 
moves ; the thermometer at each remove being 48**,5 — 48^6— 
48^7 — 48^8 — 48^8 ; which gave the length of A = 100 feet 
-[-0,152 parts of an inch, in the temperature 48,''7. 

From the Table of expansions in Vol. LXX V. of the Phi!^ 
Trans, the difference between the 'expansion of a woA <rf rtod 
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and one of cast iron, both of ten feet in length, is found to be 
6,00001 part of an inch ; therefore, tlie length of the chains, in 
the temperature of 54,% agreeing with the points on the bar, 
will be A = 100 feet -f 0,1325 inches. 

B = 160 feet + 0,0778 inches. 

In the Pliil. Trans, for 1795, page 437, their lengths, in the 
same temperature, as deduced by Mr. Ramsden, are stated to 
be A = 100 feet -|- 0,1 1425 inches. 

B = 100 feet + 0,05825 inches; which gives a dif- 
ference something less than y^ of inch between their present 
and former lengths. 

In the reduction of the preceding base, I have supposed the 
working chain A to be 0,13363 parts of an inch too long before 
the measurement began. If to this the whole wear be added, 
viz. 0,00384, we shall have the length of it, 100 feet -f 0,1275 
parts of an inch; which differs only ^^oq ^^^"^ ^^ ^^*^ deter- 
mination of Mr. Berge. 

Caldutation of the Sides of a Series of Triangles^ extending from 
Dunnosey in the Jbk af Wight ^ to Clifton^ in Yorkshire. Plate 
XV. 

In the former accounts of the trigonometrical operations it 
will be found, that triangles have been carried on from Dun^iose 
to Arbury Hill. It will be proper to give them in this place, 
that the series may be complete, thereby superceding the ne- 
cessity of frequently referring to those papers. 
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Butser Hill from Dunnose, 140580,4 feet. Phil. Trans, for 1795* p. $oi« 



No. of 
triangles. 


Nasiea of sutions. 

1 


Obierved 
angles. 


Diff. 


Spheri- 
cal 
excess. 


Enor. 


Anglcf corrected 
for calculation. 




1. 


Butser Hill 
Dean Hill - 
Dunnose 


76 12 22 
48 4 32,25 

55 43 7 


n 
-1,99 

-1.54 

-1-53 


B 




76 12 21,5 

48 4 31-75 
55 43 6,75 


Fceu 




180 1,25 1 5,0 (—3,75 

Dunnose fro™ { B"^;-HU1 _ 


• 
m 


1405804 
183496** 


II. 

• 


Dean Hill . - 
Butser HiU 
Highclere 


62 22 48,75 

^8 28 41,5 
69 8 35 


-1-37 
— 1,23 

-1-5 






62 22 47 
48 28 40 

69 8 33 






180 5,25 
Dean Hill fr 


4-07 +1-18 

^_ / Butser Hill 
^™ 1 Highclere - 


156122,1 

i»5o84;9 


III. 


Butser Hill 
Hind Head - 
Highclere 


84 3* 45»5 
66 15 54,5 

29 12 22 


— 1,2 
^0,83 

—0,72 






84 3> 44-5 
66 IS 54,25 

29 12 2I>25 






180 2 

Butser Hill £ 


rom< tj 


2,7 

[indHej 
ighclerc 


-0,7 

id 


78905-7 
148031,0 

/ 


!▼. 


Highclere 
Hmd Head 
Bagshot Heath 


34 46 15-75 ' 
83 20 14,25 

34 46 15-75 


-0,81 
-1,36 
-1,88 






3446 »5 
83 20 14 

61 53 31 




. 


180 1,75 
Highclere fn 




3-09 I' 

tgshot V 
indHea 


-«.34 

[eath 
d 


1^2952,6 
160972^2 
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No. of 
tria&dki» 



Nankt of ttaiions. 



fiagsho.r Heath 
Highclere 
Nuffield • 



Observed 
snglei. 



55 32 26 
46 10 18,25 
78 17 18,25 



tSo o 2,5 



Diff. 



—0,89 
-0,83 
— 1,20 



Spheri- 
cal 
excess. 



2,94 



Error. 



-0,43 



Angles corrected 
tor calculation. 



55 32 25'*5 
46 10 17,75 

78 17 "7 



Nuffield from (£|SJ^"* 



Dttlincet. 



FceC 



105321,2 

120374 



tl. 



White Horse Hill 

Highclere 

Ni^eld 



63 7 53.^5 
63 1^ 16,75 

53 33 49'5 



-0,94 
—0.94 
-.0,86 



»79 59 59»5 



White Horse Hill from 



^'74 



-3»*4 



63 7 53«5 
63 18 17 

53 33 49o 



{ 



Nuffield 
Highclere 



120557,7 
108563,1 



tu. 



White Horse Hill 

Nuffield 

BrUl 



38 48 13,25 

86 4 16,25 
55 7 33*5 


—0,67 
— 1,21 
—0,71 






80 3 




2,6 


+0,4 



38 48 12,5 

86 4 15 
55 7 3M 



Brill from - 



/ White Horse Hill 
t Nuffield 



146603,2 
92805,5 



VIII. 



Brill 

White Horse Hill 

Stow on the Wold 



50 H 44'S 
64 45 43.75 
64-59 3» 


— 1,18 

-'•34 
->.35 




» 


80 0,25 




3,88 


-3*63 



SO «4 45 
64 45 42'5 
64 59 32>5 



Stow firom 



/ White Horse Hill 
1 Brill 



IX. 



Brill 

Sto^ on the Wold 

Epwell -w 



3* 34 43 
60 56 6,25 

86 29 13,25 



180 o 2,75 



0,61 
.0,64 
-0,11 



*>37 



+0,38 



32 34 42,25 
60 56 5,5 
86 29 12,25 



Epwellfiom • Ig^m 

H 



12A365, 
146326, 



6 

3 



78938*2 
128140 



so 



An Account of the Measwrenient 



No. of 
triangles. 



Names of ttationt . 



BriU 
Epwell 
Arbury Hill 



Observed 
angles* 



34 23 58*5 
85 o i8«5 

60 35 45>5 



XI. 



180 O 22,5 



Diff. 



.0,65 
>I>10 

0,70 



spheri- 
cal 
excess. 



Angles corrected 
Error, for calculation. 



2*46 1 + 0,04 



34 «3 57*5 
85 o 17,5 

60 35 45 



Feac 



Arbuiy Hill from/ Jj^J^^^ 



Arbury HiU 

£pwell 

Corley 



89 57 4»S 
54 45 >8»75 
35 »7 36^7S 



180 o o 



•-1,14 

-0.57 

-o»57 



2.29 



83098,4 
146530 



8957 5*5 
54 45 «8,2S 
35 17 36*^5 



— 2,2q| 



Corley from - (EjieU "'" 



1 17463 
143827,8 



By the last triangle, the distance from Corley* to Arbury 
Hill is 117463 feet, which distance, and all the others consti- 
tuting the sides of this part of the series, are deduced froili the 
base on Hounslow Heath, as well as that on Salisbury Plain. 
With regard to the triangles connecting the stations at Corley 
and Arbury Hill with the base recently measured in the north, 
it will be proper to let them rest partly on that base, and partly 
on the side Corley and Arbury Hill. And here I would remark, 
that in carrying on a series of triangles, whether for the purpose 
of a meridional measurement or otherwise, it is proper that a 
base of verification, answering at the same time as a new one 
of departure, should be measured every hundred miles at least. 
With this idea, therefore, the foregoing triangles, as well as those 
composing the remaining part of the series, should be furnished 
with three base lines, viz. one at each extremity, and the other 
in the middle. In calculating the sides, were the seriesi thus 
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circumstanced, it would be right to depend on each base for one 
third of the distance between it and the one next at hand, and 
use the mean result, as derived from the two adjoining bases, 
for the true lengths of the several sides within the other third. 
Thus, if two bases were found at the extremities of the arc in 
question, and one in the niiddle, as about Brill, the compu- 
tation should be carried on, from the extreme bases, about one- 
sixth part of the meridional distance ; and, from the middle base, 
one-third of the intermediate distance on each side ; the remain- 
ing two arcs being determined from the respective base lines. 
That 1 may avoid proHxity, or the appeanince of it,' I shall 
compute the sides of the triangles northward of the two stations 
before mentioned, from the base measured on Misterton Carr 
only, and use the mean distances calculated on the above prin- 
ciple, when I find the total length of my arc. 

Ltiigtb of tbe Base on Miiterlon Carr, t6n2,j Ftet. 



Beacon Hill 
North end of Base 
South end of Base 



20 4,7 19.7; 
60 17 i6,s 

98 SS 27.S 



Beacon Hill frocnJ 



64461,7 
733^1.9 



Beacon Hill 
North end of Base 
Gringley on the HiU 



34 44 +2.1S 

74 46 S6.S 
70 iS i>,aj 



34 44 4* 
74 +6 56 

70 Z8 22 



^ ■ t-„ c f North end of Base 

Cnngleyfrom ( Beacon Hill 

H s 



44338,2 
75068,0 
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Nai.of 
Uianglct. 



XIV. 



Names of stations. 



Beacon Hill • 

Gringley 

South end of Base 



Observed 
angles. 


DifF. 


Spheri- 
cal 
excess. 


Error. 


* 

"3 57 24 
51 II 6,5 
114 51 32,5 


« 


n 


^ 

u 


180 3 






■ 



Angles corrected 
for calculation. 



# « 

13 57 *3 
51 II 5 

114 51 32 



Gringley from Beacon Hill 

Wherefore the meaa distance from Gringley to Beacon Hill is 75068,1 

Feet 



Diittnoes. 



Feet. 



75068,^} 



a,r.^ 


Heathersedge 
Beacon Hill * • 
Gringley 

1 


18 40 38,5 
138 9 16 

23 ID 6 


+0,29 

— 2^02 
+0,65 


» 


\ 


18 40 38 

138 9 16 

ty 10 6 

• 


r 
% 




180 o»5 i;o8 —0,58 
Heathersedge fh,m( g^^-^^^' . 


1 

92227,r 
156384,8. 


XTl. 


Sutton Ashfield - 

Heathersedge 

Gringley 

Su 


7« 47 2 

54 52 37'5 
46 20 24 


— 1,01 
—0,24 
^0,22 


« 




7847 1 

'54 S»3S 
46 20 24 




1 • 


180 3,5 
tton Ashfield fi 


■om{J 


2>45 

(ringley 
[eathen 


+ 1,10 
edge 


» 3*399.7 

»>5339.9' 


XVII. 


Orpit 
Heathersedge 

SuttQn Ashfield - 

■ 

• • 


80 28 57,25 

39 8 38.5 
60 22 25,5 


-0,85 
—0,12 
— i«oo 




■ 


80 28 57 

•39 8 38 
:6a 22 25, 

• 

2 


. 


• 


180 1 
Orpit from 


■{i 


2^3 

[eatbers 
utton Ji 


— J1O3 

edge 
Lshfieki 


i 

iet66e.$- 

t 
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St 



No. of 
triaagloi. 


Naolci of ^Uiiona. 


Observed ' 
angles. 


Diff. 


Spheri- 
cal 
excess. 


Error. 


Angles corrected 
for calcuiatioD. 


Oittanect. 


XVIII. 

• 


Hollan Hill 
Sutton Ashfield • 
Orpit 

• 


44 43 3« 
113 49 9 

21 27 20,5 


n 
—0,12 

-0,53 

—0,1 8 


1 

i 


» 


1 

;44 43 3* 

1*3 49 7 
.21 27 22 

ft 


Feet. 




180 <T 1,5 1 ' 1 0,73 +0,77 

Hoiran Hill from'{ J^^^,^^'^.^'^"* . 


3»^7S." 
9S97S.3 


rix. 


Bardon Hill - - 
Hollan Hill. - 
Orpit 

I*" 

* 


42 5^" 59'5 

74 52 3« 
62 8 25 


—0,69 

— 1,03 

— 1,01 




* 


42 58 59 

74 52 37 
62 8 24 

1 






l8o 2,5 
BnrdonfliU f 


2,75 —0,20 

. f Hollaa Hill 
'•^"'l Orpit . 


-• 

« «4454.7 
135895.3 

■ 


sx. 


Castle Ring - • 

9ardonHiU 

Orpit 

• 


55 32 44 
68 24 4,75 

56 3 H.75 


-0,94 
^1,02 

—0,90 






55 3» 43 

68 24 3 

56 3 14 

• 


• 

4 


• 


180 3,5 
Castle Ring f 


1 
rom|j 


2,85 

>rpit 
ardon I 

« 


+0,65 
nil 


»53235.« 
i367«7»S 


SSI. 


Corley 
Castle Ring. 
Bardon HiU: 

1 


72 32 46.5 

47 54 42*25 
59 32 32*25 


— 1,19 

—0,86 

-0,94 






72 32 46 

47 54 42 
.59 32 32 

• * - 






180 1 
Corlcy from 


1 


2>93 

ardon h 

:astle Ri 


-1,93 
liu 

ing 


f 

»o6357'3 
"3S39.7 


«KI1« 


Arbuiy HiU 
Bardon HiU - 

•• 

.. . r • 


34 »4 33»5 
107 20 14,25 

38 25 13,25 


—0,98 
— 1.99 
^0,80 


• 




34 H 3? 
107 ao If 

3» «S «3 

• 


• 




180 1 
ArburyHUlfrc 


"{.? 


3'37 
ardon I 


[iU . 


i 

1 

1 80426,0 
»»74S7.» 
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From the last triangle, we get 117457,1 for the distance 
between Corley and Arbury Hill. By the xi. triangle, the dis- 
tance between those stations is 117463 feet; there is, therefore, 
a difference of nearly six feet between the two determinations; 
a quantity which cannot be considered unexpectedly great, as 
the side is more than twenty-two miles in length, and the whole 
series nearly two hundred miles long. If the computation had 
been carried on from Dunnose all the way up, the bases on 
Hounslow Heath and Salisbury Plain would have given the 
length of that on Misterton Carr about one foot greater than its 
measured extent. If the sides of the triangles contiguous to 
Corley and Arbury Hill be recomputed, from the mean distance 
between those stations, viz, 1 17460 feet, no doubt whatever can 
be justly entertained of the general accuracy of the whole. These 
mean distances, as I have before observed, will be used in the 
calculations of the total length of the meridional arc. From the 
Base in the north, I have numbered the triangles downwards : 
the reason is obvious. 



Calculation of the meridional Distance between Dunnose and 
Clifton. 

To do this, it will be right to compare the distances of the 
several stations from the respective perpendiculars, both of 
Dunnose and Ch'fton, as derived from the observed direction of 
each meridian. 

In the Phil. Trans, for 1795 it will be seen, that the direction 
of the meridian was observed at the station on Dunnose, in 1793, 
the staff to which the pole star was referred being placed on 
Brading Down. The angle between that staff and the meridian, 
(see page 517 of that volume,) was found to be 21° 14' 1 1",5, as 
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derived from two double azimuths of the star, supported by 
several computed azimuths, applied to single but accurate 
observations. 

The angle between Butser Hill and the staff at Brading Down, 
was o° 15' ss",^. This, with the above angle, 2 1° 14' 1 1",5, and 
particular angles of the series, gives, 

Tbe Bearings of certain Sides from the Parallels to ibe Meridian 
of Diinnose. 

Dunnose and Butser Hill 

Butser Hill and Highclere 

Highclere and Nuffield 

Nuffield and Brill 

Brill and Arbury Hill 

Arbury Hill and Bardon Hill 

Bardon Hill and Orpit 

Orpit and Heathcrsedge 

Heathersedge and Beacon Hill 
These bearings, and the respective sides, give the following 
distances on the meridian of Dunnose, viz. 

Pei-I. Miles. 

Dunnose and Butser Hill - i3ia6'3,o= 24,86 
Butser Hill and Highclere 123232,7= 23,15 
Highclere and Nuffield - 97984,7= 18,56 
Nuffield and Brill - - 91755.3= 17,38 
Brill and Arbury Hill - 143054,1=: 27,09 
Arbury Hill and Bardon Hill 178792,4=: 33,86 
Bardon Hill and Orpit - 126567,8= 23,97 
Orpit and Heatiiersedge - 101203,7= 19,17 
Heathersedge and Beacon Hill 43480,7= 8,23 

1 036334,4= 196,97, the distance 



20° 58' 39 


'NE 


34. 20 17 


NW 


35 30 40 


NE 


4 SI IS 


NW 


IB 30 J7 


NW 


7 4« 57 


NW 


sx ai 9 


NW 


5 as 52 


NW 


61 S2 17 


NE. 
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between Clifton and the perpendicular to the meridian of 
Dunnose; which may be taken for the true length of the arc 
itself, as the distance of the former station from the m^ridi^n 
of the latter, is only 4770 feet. 

If the angle between the meridian and the stafFat Brading Down 
was observed accurately,, there can be no doubt of the cprrectr 
ness of this determination ; but, as it was right on my part to 
adopt measures for bringing it to some proper test, I obse^ed, 
as before stated, the direction of the meridian at Clifton, The 
particulars were as follows. 

Observed Angles between the Pole Star, when at its greatest 
Elongations from the Meridian of Clifton^ and the Staff erected 
over the Station at Gringley on the HilL 

Augiist, i8oi* 



Dayi. 


Evenings. 


Morning 


>*• 


9th. - 


loo* 45' 46" 




• 


loth. - 


100 45 43,5 






1 ith. - 


100 45 45,5 


106° 39' 


34" 


13th. - 


100 45 39 


106 39 


22 


l6fh. - 


100 45 40^ 






i7tli. - 


100 45 41 


106 39 


24 


18th. - 


100 45 39 


106 39 


s8 


19th. - 


100 45 46,5 


106 39 


37. 



If a mean of all the evening observations be taken, we shall 
get loo* 45^ 42",8, for the angle between the staff at Gringley 
and the star when at its greatest eastern elongation from the 
merdian. In like manner, if a mean of all the morning observa- 
tions be taken, we shall have 106^ 39' 27'', for the angle between 
the same staff and the star on the western side. Hence, half their 
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sum, 103° 4s' 35", nearly, will be the angle between Gringley 
and the meridian of Clifton ; and its south-eastern bearing 
76^ 17' 25". This, with certain angles of the series, gives tije 
bearings of the following sides, viz. 

Beacon Hill and Heathcrsedge - 61" 51* 50" SW 

Heathersedge and Orpit - - 5 26 19 SE 

Orpit and Bardon Hill - - 21 ai 36 SE 

Bardon Hill and Arbury Hill - 7 43 2^ SE 

Arbury Hill and Brill - - ta 31 o SE 

Brill and White Horse Hill - 50 15 48 SW 

White Horse Hill and Highclere «7 48 6 SE 

Highclere and Butser Hill - - 34 30 49 S£ 

Butser Hill and Dunnose - «o 58 9 SW, 

These bearings and sides give the following parallels to the 
meridian of CUfton. 

Feet. 

Beacon Hill and Heathersedge 43490,4 

Heathersedge and Orpit - ioisos,6 

Orpit and Bardon - - 196561,3 

Bardon Hill and Arbury Hill - 178793,* 

Arbury Hill and Brill - 143047.4 

Brill and White Horse Hill - 93717,6 

White Horse Hill and Highclere 96031,4 

Highclere and Butser Hill - 133219,8 

Butser Hill and Dunnose - 131270,3 



The sum, 1036333,9 feet, is the distance 

between Dunnose and the perpendicular to the meridian of 

Clifton ; or, as observed with regard to the sum of the parallels 

to the meridian of the former, the length of (he arc itself. 

I 
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There I0, therefore, a difKn^nce of only half a foot, between the 
two results* We may, ccmsequently, take 1056334 feet, for the 
distance required. 

I have observed, in a former part of this account, that the 
zenith sector was placed 6^ feet from the station at Dunnose^ 
and 3^ feet from that at Clifton, the new points being due 
south of the old. We must therefore add 3 feet to 1036334,; 
which gives 1036337 feet, for the total length of the arc of the 
meridian. 

The sum of the parallels to the meridian of Clifton, reaching 
down to Arbury Hill, is 450047,5 feet ; and the distance of the 
latter from that meridian 1996 feet. This is, in fact, the meri- 
dional extent between the two old stations, as no correction is 
requisite. We must, however, subtract 30 feet from this distance, 
as the sector was put up 34^ feet northward of the station on 
Arbury Hill. Therefore, 450047,5 — 30 = 450017,5 feet, is the 
length of the arc comprized between the parallels of the new 
stations at Clifton and Arbury Hill : and^ subtracting this from 
1036337, we have 586319,5 feet, for the distance of this latter 
station from the point over which the sector was placed at 
Dunnose. 

Although the zenith sector was taken to the Royal Obser- 
vatory at Greenwich, rather with a view of collecting materials 

ft 

for finding the latitude of Dunnose, than to answer any other 
purpose, yet, as I am provided with the means of finding the 
meridional distance between those places, and that with su£B- 
CiMit tccuiMy, I shall go through the work in this place. 
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Distance between the Parallels of Latitude of Greenwich and 
Dunnose. 

In the Phil. Trans, for 1795, the station on Beachy Head is 
shown to be 269328 feet from the perpendicular at Greenwich, 
and 58548 from its meridian. In Plate XVI. Fig. a, of this 
account, let DPB be a great spheroidical triangle on the earth's 
surface, P the pole, and D B the two stations at Dunnose and 
Beachy Head. Let also PGM be the meridian of Greenwich, 
QGJ and M the point where the parallel of Beachy Head to 
the perpendicular at G cuts that meridian. Then, from the 
above values of GM and BM, it will be found, that the latitude 
of B is i",o3 less than the latitude of M, and that too on any 
hypothesis of the earth's figure. Therefore, the distance in feet, 
between the parallels of B and G, is 2693284- 103=2694.31. 

Now it has been shown, in the volume above referred to, (see 
page 522,) that the meridional distance between D and Bis 
the mean of the two numbers 44,258,6 and 44258,9 feet; and it 
must be remembered that, in deducing those conclusions, re- 
course was not had to matters of assumption, but to matters of 
fact, which were, the observed directions of the two meridians 
PD, PB, and the distance DB. Therefore, if 44259 feet be 
taken for the meridional distance between D and B, we shall 
have 269431 + 44259 = 313690 feet, for the space between 
the parallels of latitude of Greenwich and Dunnose.* 



• In the Phil. Trans, for 1800, (tee note to page 641,) in finding the value of the 
oblique arc between Black Down, in Dorsetshire, and Dunnose, 1 hare used the 

npretsion — - — = rf ; where rf is the length of the required degree, ^ that of 

the great circle perpendicular to the meridian, m that of the degree of the mcridiaa 
itielf, and s the sine of the angle constituted by the oblique arc and the meridian. 

I a 
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We have then found the total length of the whole nierid!onal 
arc, and also the distances of two intermediate points from 
dther^ or from both, of its extremities. And, to bring the whole 

The demonstration of this rule I did not insert, on account of the previous length of 
the note alhided to ; but I take thb opportunity of supplying the omission* in tht 
words of Mr. Dalby. 

Having the length of the degree on the meridian, and 

also that of tho degree perpendicular to it, at the same 

point ; to find the length of a degree in any other given di- 

recdon, supposing the earth to be an ellipsoid. 

Let £P be one-fourth of the elliptic meridian ; C the 

S centre of the earth; CE» CPj the equatorial and polar 

semiazes ; G a given point on the meridian £P. Draw GR 

perpendicular to the meridian at G, meeting the axis PR in 

R s then RG is the radius of curvature of the ellipse, at the point G, which is per* 

pendicttlar to the meridian at G. 

Conceive another ellipsoid FGSO to touch the given one in the point G« Then, it 
is evident, that if the curvature be respectively the same in the direction of the meri* 
dian and fhe perpendicular, on both ellipsoids at the point G, the curvature will also 
be equal on both figures, in any other direction at that point* And the like it manifest 
In spheroids of any other kind. 

Let M be the radius of curvature of the meridian at the point G ; then, because RG 
is the radius of curvature in the perpendicular direction, if we take FS (at right angles 

to RG) :r al/RGxM, and about FS, the axis to the semidiameter RG, dcKribe the 
ellipsoid FGSO, it will be thai having the cur?ature of G the same as on the other 
ellipsoid at that point. 

Let OCR be the pl.ine of an ellipse, inclined to the meridian EGP, or to the plane 
FGS, in a given angle FRO, whose siiu and cosine are s and c- Then^ since RG, or rather 
its equa],b a semitransverse, in the plane POSR, (which is perpendicular to RG,) to the 

semiconjugate RP, we shaU have „^,^'^"\ = ^0» which, divided by RO, (RG 

being the semitransverse to RO in the perpendicular plane ROG,) gives pAt>#^ »»» ' ,» 
for the radius of curvature of the inclined ellipse OG at the pouit G. But, because the 
lengths of the degrees are proportional to their radii of curvature, if we put m and p 

for the meridional and perpendicular degrees, then RF or VRGxM and RG may be 
cxpouaded by ^p m, and p i hence, tbc csprestion will become .^,V^^» br die lengtk 
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under one point of view for future use, we shall have the fol- 
lowing 



Arcs. 

Clifton and Dunnose 
Dunnose and Arbury Hill 
Dunnose and Greenwich - 
Clifton and Arbury Hill 
Clifton and Greenwich 



6. Arbury Hill and Greenwich - 



Feet. Milet. 

> 036337 = 1 96,97 
586320 = 111,05 
313696= 59,41 
450017= 85.83 
722641 == 136,86 
278634 = 51,63 



Remark. 
In calculating the distance between the parallels of latitude 
of two places, connected by means of a trigonometrical opera- 
tion, regard must be had to their difference in longitude. If the 
triangles run nearly north and south, in which case stations 
must lie both east and west of the two meridians, it is suffi- 
ciently correct to proceed on the supposition of the earth's 
surface being a plane ; but if, on the contrary, the triangles 
wholly diverge from the two meridians, or even partly do so, 
first running off obliquely and then returning again, a different 



of the degree obliqut 
il wUI be — f * .. 



to the meridian ; or, putting i — t* for c*. and r foi p - 



Corol. If rf be the length of the oblique degree, then, since d — /' , wc have 



Jegrec 
meridia 



?'• + -»* 

-^, and m = — _ ■ * ■■. And, if D be put for the lengih of another oblique 
t tbe same poinr, and S and C the sint and ccsine of its inclination to tha 
,we shall get m =|lg^~ y. Dd, and p - ^'''-^'f ^ 



J X D rf, the I 



-S'O— j*j '" ""' — ' t^— "OD ' 

dional and perpendicular degrees, exhibited in ternu of the oblifjuc drgrecs cnmbined 
wilh the sinci and engines of their inclinations to the meridian. Therefurc, an ellipsoid 
may be determined from the lengths of two oblique degrees in the same latitude. 

We may likewise remark, from the nature of radii of curvature, at the same point 
G, that the expression - f^* ■ will also give the oblique degree on difiefcnl spheroids. 
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method must be pursued. The necessity giving rise to this, 
originates from the radii of curvature of the oblique degrees con- 
tinually varying, and the angles of convergency, between the 
several sides and their respective meridians, remaining unknown. 
It must be remembered, that the sides of the several triangles 
projected over the country, in tliis Survey, are not to be consi- 
dered as so many distances on the earth's surface, but the 
lengths of the chord lines subtended by arcs. Therefore, it is 
manifest that, strictly speaking, all the chord angles should be 
used, and not the horizontal ones ; with which, after the bearing 
of the first side with the meridian has been reduced to some 
plane beneath the earth's surface, a number of chord lines in 
the plane of that meridian are to be computed ; the sum of which, 
augmented by the differences between those chords and their 
respective arcs, will give the true meridional distance. I have 
been at the trouble to calculate the distance between Clifton and 
Dunnose on this principle ; and find the length of my arc to be 
1036339,5 feet; which is, about 2^ feet more than the distance 
determined by the other mode of computation. An advantage, 
however, attending a calculation on the principle now spoken 
of, is the ability of calculating, pretty nearly, the azimuth of any 
one station from an extremity of the arc. This, if the instru- 
ment with which the direction of the meridian is observed be 
not well divided, or otherwise not exactly fit for the operation, 
is necessary, and should be always done. The angle at Clifton, 
between Gringley on the Hill and the meridian, was observed 
to be 76° 17' 95". According to my computation in the way 
spoken of, that angle is 76 17' 30". A difference of 5", working 
all the way up from Dunnose through an arc of a" 50', is as 
small as can be expected, and serves to prove that the angles of 
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the triangles, as well as the observed direction of the meridians, 
are consistent. I have given the meridional distance between 
Clifton and Dimnose, bearings of the sides, &c. deduced from 
the most simple of the two methods ; first, because the result is 
sufficiently accurate ; secondly, because it places within ge- 
neral reach, the means of examining this part of my operation. 
In attending to this remark, it must be remembered, that a line 
from Dunnose perpendicular to the meridian of Clifton, is only 
4853 feet, 

SECTION SECOND. 

Operations at the Station on Dunnose^ the Southern Extremity of 
the Arc, with the Zenith Sector. May and June, 1802. 

On the 8th of May, the circular or large theodolite was 
placed over the point selected for a new station ; its distance 
was 61 feet from the gun, and in a direction due south. The 
following objects were then observed, the readings of which, on 
the graduated limb, were as follows. 

Sir R. WoRSLEv's obelisk (the top) - 113° 14,' 28" 
East Cowes sea mark - - - 1 46 36,5 

Luttrell's Folly _ _ - 177 tjg 35 

Vane on the top of Portsmouth Church 40 6 44,5 

Sir R. WoRSLEv's obelisk, a second time 1 13 14 94,25 
The above objects were observed, in order that no possible, 
mistake might result; as (though not probable) accidental cir- 
cumstances miglit have given rise to a wrong statement of 
the bearing of some one of the number, (except Portsmouth 
Church,) in the account of J 795. Omitting the obelisk, the 
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bearings of the other objects, as extracted from that Paper, will 
be as follows. 

Luttrell's Folly 53* o' 44" NW % 

East Cowes sea mark 19 11 19 NW p" *^^^^^^^^ 

Portsmouth Chwch 19 9 40 NE J 

If, from the readings on the limb, the angles betweei the 

obelisk and the other objects be taken, and applied to the last- 

mentbned bearings, we shall get the angle between the obelisk 

and the meridian, 87"" 4^' 40'' 1 

35 JMean, 87^ 4^' 40''. 

45 J 

May 9th, Erected the observatory, drove four long stakes 
into die ground, and broughpthdr several heads into the same 
horizontal plane. Then erected the stand, set up the sector, and 
adjusted the axis level, and the axis itself; determined the exact 
weight the plumb4ine would bear, and then examined how 
much the cross wires were out of their proper positions, as 
follows. 

The stand being firmly screwed down to the stakes, the 
sector was turned on its axis, till the pointed top of Sir Richard 

# 

WoRSLE y's obelisk appeared in the field ; it was then clamped to 
the azimuth circle, but subject to a small motion by turning an 
adjusting-screw. The pointed apex was then made to appear as 
just vanishing under the wires ; in which situation of things, the 
side telescope was turned round, and laid in its several poeitions 
on the brass frame attached for its reception to the side of the 
sectorial tube ; the top of the obelisk appearing as a vanbhing 
point under the wires. On whichever face of its squares it was 
made to rest, the vernier of the a^math drck read off to 84^ y. 
The little telescope was then taken out of its fiam^ and die 
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sector turned half round. It was then again introduced into its 
supports, and the interior stand moved, till the wires in the 
focus of the lateral telescope appeared on the obelisk as before. 
The vernier was then examined, which again stood at 84° 5'. 
This being settled, the sector was turned round, till its vernier 
fitood at 176° ss' on the azimuth circle, in which situation, the 
plane of the divided arc was necessarily parallel to that of the 
meridian. The task of observation then commenced, and thft 
performance of it was as follows. 

Observations made at Dunnose, to determine tbe Zenith Distanc* of 

Draconis. 

Point on tbe JJmb, 1" 50' North. 
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Observed Zenith Distances of y Draconis. 
Point on the Limb, o" 50' North. 
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Observed Zenith Distance of ^ d Draconis. 
Point on the Limb, 6° 15' North, 
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Observed Zenith Distance of ^6c I>raconis. 
Point on the Limb, 4° 40' North. 
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Observed Zenith Distance of 51 Draconis. 
Point on tbe Limb, 2" 25' North. 
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Observed Zenith Distance of ft Draconis. 
Point on the Limb, 4° 5' North. 
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Observed Zenith Distance of 16 Draconis, 
Point on tbe Limb^ 2" 40' Norti>. 
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Observed Zenith Distance of i x Cygni. 
Point on the Limb, 2° 20' North. 



Diyof 


Face of 


Plumb- 


Oburyt. 


ZenLch ditlmce 


Zenith diiunce 


Bironu!. 




the 






lioD of 




reduced. 








fti<miK. 


W.orE 




Ibt Ult. 


indpttu. 






Above. 


Below. 






rev, div. 


rev. div. 


• ' rev, div. 


• ' > 


Inch... 


o 


. 


June 13 


It 


9 26.60 


" 33-5 


2 20 3 6,90 


» 13 4-»o 


28.8 


SO.O 


SO-S 


>4 




s 54-98 


1 37.0 


17.98 


IS-30 


x8,q 


S2.I 


SO.a. 






8 49.4s 


6 51,9 


' SS'5S 


S.i6 




59-9 


S9.o» 


18 




10 11,0; 




I 20 3 l6,2S 


t3-S7 




50.1 


50.0 


JO 




9 9.83 


12 20 ,0 


10,17 


7.4« 


29,0 


S4-9 


56,10 


31 




M 1,83 


7 44.2 


16.63 


'3-95 


29.0 


SS'O 


53.5 



• Point on the limb %" 25'. 

Observed Zenith Distance ofioi Cygni. X ' 
Point on the Limb, o" 40' North. 
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Observed Zenith Distance of y Vrsts. 
Point on the Limb, 4° 10' North. 
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5i.! 


S8.S 


12 


E 


5 46,50 


622.4 


34.90 


34.96 


28,6 


S4.0 


S4.«t 


»3 


W 


10 40,70 


956.4 


43.30 


43-37 


i%7 


59.1 


S9.0 


;i 


W 


7 16.40 


6 53,0 


42,40 


42,47 


28.9 


60.4 


59-3 


E 


9 3>2o 


9 4».> 


36,00 


38,06 


28,8 


72,0 


69.S 



f Imperfect observations 



J In page 417. 10 v Cygni should be i 
be 85 I, and v Herculis should be v. 



>j S Ursz should be ^, 65 f Hcrculit should 



o/"(7« Arc oj the Meridian. 

Observed Zenith Distance of q Ursa. 
Point on the Limb, o" 15' South. 
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11" 

Bomb. 


he. of 

Eh£ arth. 
W.orE. 


Plumb. 


Obierva. 


Zcnilh liiiunte 


Ze«iih dl.tsiice 


«.,o„,- 


TlicimomtlCT. 


''"' 


Ihe .lir. 


ai.d pom. 


'"'"■"'■ 




Above. 


Below; 






rev, div. 


rev. div. 


" ' rev. div. 


' . 


Inehci. 


- 


" 


May 10 


E 


.0 6.74 


6 S,6 


3 IS S S7.'4 


S IS S4,S3 


29>o 


49,1 


49'» 


13 


E 


9 48.22 


S 49-1 


58.12 


SS.Si 


18,9 


+0,5 


4'.o 


'4 


W 


10 47.7+ 


1+ 39.6 


50,86 


48,!4 


28.9 


36.5 


38.S 


>S 


E 


10 9-99 


6 .1,1 


57.89 


ii," 


.8,9 


41.0 


41.S 


16 


W 


9 13. J' 


«3 S.O 


50,69 


4«.07 


■8.8 


39.0 


39-9 


17 


E 


9 0.46 


S 3>z 


56.26 


S3.6S 


jS,8 


46.0 


4^.5 


JUM S 


W 


7 S8."S 


..46.3 


47.>S 


44'S» 


''■< 


S'-i 


S2,) 


8 


E 


9 6-37 


5 i'.6 


S3'7^ 


Jl.lO 


'4^ 


52,0 


56.0 


ti 


W 


9 as.s^ 


13 .2,7 


+3.20 


4».S7 


52.0 


55'S 


n 


E 


5 31,60 


1 S9-0 


51.60 


♦9.9« 


j8^ 


S7-S 


Sb>o 


13 


W 


10 H.so 


14 4'0 


4».SO 


49,87 


'l-l 


S6.S 


S6,s 


'+ 


E 


7 4;.5» 


4 0.4 


47.12 


44-49 


aS.S 


S7.0 


S6,s- 


16 


W 


9 4." 


12 49-7 


4S-+9 


4",a6 


28.8 


64.0 


'3.S 


18 


W 


9 '4.50 


13 0.5 


4!.«o 


4*,37 


28.8 


S9-S 


S7,S 


ic 


E 


9 6.03 


s 13.9 


51,13 


48,41 


»8^ 


67.0 


7°,! 


Ji 


B 


iz +j,oo 


8 57,S 


So.!<J 


47,87 


28,9 


SS'S 


j6.. 



Observed Zenith Distance of ^ Ursa. 
Point on the Limb, 5° 20' North. 



May. 


W 


9 19.98 


844.3 


S 20 34.68 


SO 20 34,7+ 


28.8 


48.9 


49. S 


>3 




9 37.00 


»o S.S 


17,50 


27'S4 




4^.' 


44.1 


, '7 




8 49,96 


9 20-5 


29.54 


29.59 




46.0 


43.3 


June s 




8 31.92 


















8 56,50 


9 aS.i 


30,60 


30.65 




52.0 


56.0 


11 




9 3'5>93 


8 SS,6 


40.33 


40.00 




54.0 


55.0 


14 




7 47.74 


8 23,0 


34.*6 


34-3' 




60,, 


S9-S 


»7 




9 33.'t 


10 8,a 


34.08 


34.' 4 


38.8 


64,0 


65.0 






9 28.30 


8 45, 


+2.30 


42.37 




?7.5 


S9.S 


90 




8 S4-12 


9 30.2 


35.08 


3S.'4 




67.0 


70. i 



Observed Zenith Distance 0/85 * Herculis. 
Point on the Limb, 4," 25' South. 



Mario 


E 


IS 16.87 


9 50,6 


4 >S ! 2S.!7 


4 30 20,80 


29,0 


4S,S 


45.S 


>: 






3 2'S 


.6,20 


21.73 


28.8 


4»,5 


41,0 


>■ 




8 34,16 




18,34 


14.36 


28., 


14,( 


34.S 


1( 




9 3640 


4 ii.i 


•S,20 


20,23 




3S,S 


3S,S 


Jonei^ 




8 .5,36 


13 3).6 


8,24 


).74 


28.8 


S4.0 


S3.0 
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Observed Zenith Distance of u Herculis. 
Point on the Limb, 4° o' South. 



Djyof 


Ficcof 


Plumb. 


Obirri-j- 


Zinhb dUiince 


ZeD<th dJUince 


Barome. 




month. 


w.w«! 




thc ttar. 


ind pjrli. 






Aboie. 


Bctow. 






re». div. 


rer. div. 


• ' rev, div. 


■ ' > 


Incho, 


. 





M.y.. 


w 


9 »S'06 


10 5s,o 


+ I 39.94 


4 « »9.09 


a8.M 


43 -S 


43. s • 


'1 


E 


lo 3.86 




J0.66 


49,84 


i8,tl 


40,! 


4".o 


>* 


W 


9 H>*« 


It 27,6 


4^.38 


4".SS 


«8.9 


34.S 


3S-S 


■ 6 


W 


» i%) 


4 40,3 


+1-97 


t^'A 


II, a 


39.0 


39.9 


Jnn. s 


Zi 


6«..o 
9 «6,io 


M .? 


37.S0 


2S.4 


io.s 


Si,o 






53-90 


53.09 


*8.s 


S3.J 


S*.o 


■) 


£ 


9 S8.«S 


9 i^io 


4».«! 


40,41 


18,8 


ja.o 


S'-S 


'1 


w 


9 «7'SO 


M 3,s 


3S.OO 


34.16 


18,7 


54.7 


S4.S 


E 


3 S3'47 


t 13.0 


40.47 


39-^i 


i8,B 


61,0 


6o.» 


'« 


B 


II 4i,oo 


13 13.0 


40,00 


39. '7 


28.8 


s>.s 


S».7 


M 


E 


9 3+'9o 


7 S3.4 


40.50 


39.« 


rf^ 


i7.7 


S^.i 



* Imperfect obsemdon. 



Obterved Zenith Distance of $9 Herculis, 
Point on the Lii^, 4" 15* South. 



M<rij 


E 


9 JMS 
10 16.56 


7 3>'0 


4 IS ' 'O'SS 


4 "7 l«.7; 


iS,8 


40,5 


41.0 


:j 


W 


■|'!:J 


■J.«4 


H.06 


>^,9a 


54,S 


3!-S 


E 


9 «i^ 


19.84 


.8.07 


18,8 


39,0 


39« 


June 1 


E 


8 9H0 


S SS'O 


13.40 


11.62 


«8,s 


i^'S 


iS-i 


II 


W 


9 19,24 


■1 34-S 


;..6 


3.4s 


.8,5 


53,S 


$•.' 


•) 


E 


iiJ:ji 


7 ■>.» 


U.99 


10,30 


28,8 


S3,S 


SI.S 


\i 


W 


10 3a,» 


3.84 


«.04 


.8.7 


S3'S 


J4^ 


E 


1,^1? 


6 56.! 


11,11 


9,3a 


,8,8 


59<3 


60,0 


I? 


W 


II 4,0 


S''5 


3-33 


,8.8 


S7,S 


S8.o 


18 


E 


"' 39S7 


9 31." 


8,47 


6.68 


,8.8 


i>.S 


S»-7< 


20 


W 


84461 


10 48.0 


'•J? 


'•'» 


•!' 


S7.7 


38,5 


11 


£ 


10 7,00 


7 S'.4 


9*. 


7,8. 


•8,9 


39,5 


S7.S 



t Imperfect obtemtioo. 



^aii Arc of the Meridian. 
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Observed Zenith Distance of ar Herculis. 
Point on the Limb, 3° 45' South. 



"Z" 


F«« of 

thr .rrh. 


Flumb. 
line. 


Obicrvi- 

(10.. nf 


Zcmlh diiunce 


Zenith i^sOiKt 


Bjrnme. 


Thtrm 


„„„. 


wmbA. 


W.otE. 




Ihc tur. 


".i,d'°p."r' 






Above 


Below, 






■ 

rev. An 


rev. div. 


• ' rev. div. 


. ' ' 


Inehti. 







May.o 


E 


.. .,7' 


6 0.7 


3 45 5 1.02 


3 49 56.51 


29.0 




49,0 




W 


9 ■"■3S 


14 21.1 


4 51.75 


48,23 


28.8 


43 




43.S 


13 


E 


9 56.10 


+ S7,^ 


58.10 


5459 


28.S 


40 




41.0 


u 


W 


10 26.9s 


■ 5 ,7,8 


49.8s 


46.3 = 


29.9 


36 




38.S 


16 


W 


827,50 


13 19.0 


50.50 


46,98 


28,8 


39 





39.9 


June s 


W 


6 14,95 
8 46,08 


11 10,2 


44.=! 


40,72 


28,4 


SO 




51.0 


8 


E 


3 50.7 


49.38 


4S'«! 


28,5 


SO 




S'.! 


11 


W 


9 J'.J' 


14 14,4 


42.09 


38.S! 


28,! 


S3 




S2,0 


•3 


E 


9 3S'So 


446.S 


48.00 


44.47 


23,8 


S2 




Si.S 


H 


W 


9 3,81 


13 45.7 


41.88 


38,34 


28,8 


S3 




S4.0 


»? 


w 


8 37.38 


13 19.6 


41.22 


37.68 


28. 8 


S7 




58.0 


18 


E 


11 41.16 


6 S3. 5 


46,66 


43.11 


28,8 


51 




s'-r 


20 


W 


8 44.15 


13 27.0 


41.85 


38.31 


28,9 


S7 7 


58.! 


±1 


£ 


10 22.13 


s 34.3 


46.83 


43.30 


29,0 


S9iS 


57.S 



Observed Zenith Distance of Capella. 
Point on the Limb) 4° 50' South. 



M.yii 


E 


10 37.73 


10 29.0 


4 SO 8.73 


4 SO 8,74 


28.9 


64.0 


6s,i 




W 


9 16,65 


9 18.2 


i.SS 


I'SS 


28,7 


63.S 


66/. 


13 


E 


9 42,06 


9 34.4 


7.66 


7.67 


28,8 


S7'4 


S8,I 




W 


8 38.83 


8 39.4 


O.S7 


0.S7 


28,7 


S3.0 


Ja™ 8 


w 


8 39.52 


8 4=.S 


2.9a 


2.98 


28,4 


63,2 


60,1 


11 


E 


9 6.74 


! S3.0 


12,74 


10.54 


28.4 


6s.s 


62,5 


'5 


W 


.0 26.SJ 


10 31.4 


4,87 


4,88 


28.8 


78.0 


73.0 


16 


E 


8 ,8,2o 


8 31.S 


16.70 


16.73 


28.7 


72.0 


69,! 


ai 


W 


1" 24.35 


12 309 


6.S! 


6,56 


28.B 


71,0 


68.S 


ja 


w 


5 4».»6 


S 5»'9 


4.04 


4.0s 


a8.6 


86,0 


79." 



Operations at the Nation near Clifton, the northern Extremity oj 
the Arc, with the Zenith Sector. July and August^ ]i8os. 

On -the J9th of luly, the observatory and zenith sector were 
erected at the station, and the angle between the spindle of 
the weath^rcocH on Laughton Spire ^d a suS at Gringley on 
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the Hill, was.observed on difFerent arches of the large theodolite ; 
the results being as follows, viz. 78" 13' 3s""j 

^35 [^^ean78M3'33". 

In a former article it has been shown, that Gringley is 
76° 1 7' 35" south-<ast of the meridian of Clifton ; therefore, 
78° 13' 33" — 76° 1 7' 25"= 1* 56' 8", is the bearing of Laugh- 
ton Spire from that meridian. The instrument, being otherwise 
adjusted for observation, was then brought into the plane of it, 
by setting off 1° 56' 8" on the azimuth circle; the permanency 
of the line of coUimation of the lateral telescope having been 
previously ascertained. 



ObserviUions made at Clifton , to determine the Zenith IHstance of 
Dracottis. 

Point on the Umb, 1° c/ South. 



0«ycf 


F»«of 


Plumb. 


Obic.vi. 


Zenith dt.t>ncc 


Zeithh ditiiDce 


brtitne. 


Therm 


vmetev. 


Ih. 


:he ..ch. 








reduced. 








Donlb. 


E.mW. 




the ««. 


■nil pjttj. 






Above. 


lelotv. 






rev. di». 


rev. div. 


• ' rev. tliv. 


. ' . 


Iitthtt 


V 





July.o 


w 


la 1.04 


1. 14.8 


1 13.76 


I ij,78 


a8.8 


S8.o 


56,0 




w 


7 S3'33 


13 la.o 


•7.67 


15.5a 


a8.7 


54.0 


54.! 


j6 


E 


'3 a7.S! 


13 6,8 


2t5,7S 


ao,78 


a8.8 


64,a 


64,! 


a8 


w 


9 ai.94 


9 3a.3 


10.36 


10,38 


a8.8 


59.S 


58.S 


'9 


E 


9 3.13 


844.1 


18,0 J 


18,06 


a8,8 


S'.5 


57.S 


. V 


W 


9 3)-i9 
li 3i,oo 


9 44.1 


9,51 


9.5" 


a9,o 


57." 


S6.J 


Auj. 1 


E 


8 18.S 


17,50 


17,53 


a9,a 


59-5 


S7.a 


3 


W 


8 57.87 


9 8,5 


10/3J 


10,05 


a9,i6 


68.0 


'4.5 


5 


E 


a Ii,a6 


7 S3 8 


1646 


16,48 


29,0 


71.5 


73.a 


7 


W 


8 SI.74 


9 1.6 


8.86 


8,87 


.8.9 


67.. 


66,1 


8 


E 


8 lt,8. 


7 S7.9 


16^8 


15.96 


.8.9 


6s,l 


6s,l 


la 


E 


II 7.98 


10 so,6 


16^1 


a9.1S 


58,1 


s8,o 


"3 


W 


8 laoo 


8 30,4 


8,40 


8,41 


"9.3 


6i,a 


61,1 


'7 


E 


8 30.33 


8 15.! 


14.53 


14.SS 


■9' 


70.! 


71.0 


iH 


W 


8,11,6a 


854.7 


8,08 


8,09 


a8,» 


70.1 


70.5 



of an Arc of the Meridian. 
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Observed Zenith Distance of y Draconis. 
Point on the Limb, i° $^' South. 



Dtyat 


Ficr nf 


Plumb. 


Obitfva. 


2=nilh dliUDCc 


Zenilh diiunce 


BiromC' 


Therm 


meter. 


Ihr It 


hratrh, 




lion -f 


in Kvolutioii. 


rtductd. 








moDih \ 


.otW. 




(lie au. 


.r,d p.Tl. 






Above. 


Below. 






rev. Alv. 


rev. div. 


" ' rev. div. 


. ' . 


Inchti, 






July 20 


w 


" 49.^4 


13 11.3 


I sj 1 22,56 


1 55 11. 6g 


28,9 


S6.S 


SS.O 


31 


E 


7 »J>8' 


i 53-7 


29.11 


ae.iS 


23.S 


53,0 


S2.2 


« 


W 


7 54-3' 


9 '7-' 


21,79 


10,92 


28,7 


S4.5 


S4-S 


^i 


E 


3 4'>.'S 


1 18,9 


27.25 


26,39 


19,0 


S6.' 


if. I 


26, 


W 


9 8.47 


10 ig.; 


21.03 


10, iS 


iS.IJ 


64,0 


64,0 


'^ 


E 


9 35.S6 


8 9.6 


2s,96 


25. M 


1S,8 


!6.2 


S'-3 


. *9 


W 


8 4+4 ' 


ID 4.S 


19.09 


19,03 


29.0 


S6>S 


S6.S 


Aug. 1 


W 


8 41, aa 


10 3.0 


20.7a 


19,91 


19.2 


S9.5 


S7.0 


3 


E 


9 7.S9 


7 40.3 


26,29 


25-43 


29,1 


68,0 


64.S 


5' 


£ 


7 S0.50 


6 ZS.O 


iS-So 


24,6+ 


29,0 


73.0 


7".o 


7i 


W 


9 7.5 1 


10 14,6 


17.0; 


16,1 a 


2H.9 


64.2 


6s,» 


11 


E 


n 7.S6 


9 4^7 


13,^6 


23,00 


29.1 


S7.i 


i7.S 


•3 


W 


8 1^.48 


9 29-4 


16,92 


16.04 


293 


6j.o 


01,2 


'7 


E 


8 .0.32 


6 +6,0 


^3.3' 


2246 


29.0 


69.S 


70. S 


>8, 


W 


8 3^97 


9 48.S 


'S-S3 


14.65 


iM 


70.0 


70,1 



Observed Zenith Distance of ^^d Draconis. 
Point on the Limb, 3° 25' North. 



July 22 


W 


7 3!.9i 


6 io,s 


3 2; I 2S-4" 


3 2) 24.56 


2?, 7 


54.0 


S3.0 






8 36,67 








tS,8 


64.6 
56.5 


63.5 


2S 




8 53.36 


7 26,6 


26,85 


26,02 


28,8 


56.5 


3' 




'3 So,5 3 


14 (i.o 


10,47 


19.60 


19.0 


55.0 


55.2 


Aug. 7 




8 47.^0 


7 18,6 


2:11.90 


28.04 


23.9 


65.0 


64.0 






1 1 9,6o 


11 31.0 


11,40 


20,53 


19.2 


55-5 


55.S 


'3 




8 10,99 


6 38.9 


31,09 


30,24 


»9.3 


60.1 


59.1 


'2 




8 14,53 


938-9 


14.37 


23.51 




71.0 


49.( 






8 15.03 


6 ♦'.3 


J'.73 


J.. 88 


>tl.il 




68.0 
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Observed Zenith Distance of ^6 c Draconis. 
Point on the Limb, i° 55' North. 



Day of 


Face of 


Plumb- 


Observa- 


Zenith distance 


Zenith distance 


Barome- 


Thermometer. 


the 


the arch, 


line. 


tion of 


in revolutions 


reduced. 


ter. 






month. 


E.orW. 




the ftar. 


and partf. 






Above. 


Below 






rev. div. 


rev. div. 


• ' rev. div. 


* » 


Inches. 








July 20 


W 


12 7,00 


8 55,8 


I 50 3 iO,20 


» 53 7.5> 


28,9 


55*5 


SS'S 


22 


W 


7 28,12 


9 ^^4 


1 55 1 52»^8 


8,53 


28,7 


54*0 


S3.I 


28 


£ 


9 29,68 


7 3«*3 


57*38 


3>43 


28,8 


57*2 


SS'S 


31 


E 


9 29'77 


7 3i>7 


S7><^7 


7*74 


29,0 


55*3 


SS'S 


Aug. 3 


E 


8 55.40 


7 o,b 


54'8o 


6,61 


29,1 


64,0 


63.S 


5 


E 


7 ti»47 
6 37>64 


s 15.8 


54»67 


5>H 


29,0 


73'5 


7i'5 


7 


W 


10 26,6 


47.96 


12,86 


28,9 


65,2 


64.2 


12 


E 


>i 3*15 


9 9>o 


53>»5 


7*66 


29,2 


55*5 


59.1 


iJ 


W 


8 6,41 


9 5M 


46,09 


H.73 


29,3 


60,0 


59.0 


17 


E 


8 2S»75 


6 32,3 


5M5 


8,36 


29,0 


71,2 


69.5 


i8J 


w ] 


8 20,25 


xo 6,3 


45.C5 


15*78 


28,8 


71,0 


68,0 



Observed Zenith Distance of 51 Draconis. 
Point on the Limb, 0° 20' South. 



July 28 


E 


9 3^75 


7 507 


20 1 40,05 


29 39,21 


28,8 


55*0 


55*0 


31 


E 


9 29,90 


7 48,5 


40,04 


39*56 


29,0 


55*0 


55*5 


Aug. 5 


E 


7 ii>7i 


5 32,6 


38,11 


37*27 


29,0 


71,0 


69,2 


/ 


W 


8 48,70 


10 19,5 


29,80 


28,95 


28,9 


63.5 


63.5 


9 


W 


9 6,30 


10 35*3 


29,00 


28,15 


28,9 


66,s 


65,5 


12 


E 


II 7,00 


9 30*5 


35*50 


34,66 


29,2 


55*5 


59*0 


13 


W 


8 1,71 


9 *9'5 


27*79 


26,93 


29*3 


60,2 


59* « 


'7 


E 


8 27,62 


6 52,0 


34*62 


33*77 


29,0 


70,1 


7<^>^ 


iH 


W 


8 20,96 


9 47*4 


26,44 


25*58 


28,8 


67,0 


67,0 



Observed Zenith Distance of ft Draconis. 
Point on the Limb, i"" 15' North. 



July 20 


W 


u 51.87 


10 9,3 


28 


W 


9 11,90 


7 26,9 


29 


E 


9 "*32 


10 51,0 


3- 


W 


9 55*53 


8 10,0 


Aug. 12 


E 


II 17,11 


X2 57*3 


13 


W J 


8 21,48 


6 31*5 



I 15 I 42.57 

44,00 
39*68 

45*53 
40,19 

48*98 



I 16 41,73 


2«,9 


58*0 


56,0 


43* "7 


28,8 


58,2 


58>5 


38,84 


28,8 


56.5 


S7*S 


44.70 


28,8 


59*0 


SJ'S 


39*25 


29. » 5 


69,2 


65,2 


48>i6 


29,32 


62>o 


63,5 



i^an Arc of the Meridian. 



■ Observed Zenith Distances of 1 6 Draconis, 
Point on the Limb. o° 5' South. 



D»yiif Hunt 
■wnlh. E.otW. 


Plumb, 
line. 


Observj- 

• 1,01. of 
Ihe sur. 


7.«iiih dUlinte 
and pim. 


Zenith diitiDce 
reduced. 


Baromt- 


Therm mcxr. 
Abon. Below. 


July .9 E 

30 w 
Aug. s E 


rev. div. 
9 ^6.4' 
9 3>''07 

a 17,70 


rev. div.. 

6 31.7 
12 z6,o 

S 23'" 


Z SJ.7I 
46.93 

S3.70 


I 53-99 
4S.»o 
S1.98 


Inchei. 

38,8 
2S,8 
29,1 


S9.7 
62.S 

79.' 


78,1 



Observed Zenith Distances of i k Cygni. 
Point on the Limb^ 2° 25' North. 



July JO 


W 


13 4s,i6 


i; 42.5 


2 J I 56,24 


25 55,43 


28,9 


56,5 


55.« 




w 


9 12,66 


11 10.3 


56.64 


SJ.«3 


28.7 




54.0 


26 


w 


9 4^>42 


" 39'' 


SS.6S 


54.87 


28,8 


fij;? 


63,5 


i8 


£ 


9 29.47 


7 27.* 


2 2,27 


17 0,47 


28,8 




5S.» 


zg 


W 


9 3'6> 


11 7.4 


3-75 


'.95 


28,9 


56.9 


SS-o 


30 


W 


9 43-53 


1' 37.3 


I 52,77 


26 51.9s 


28,7 


57.0 


SS,o 


31 


E 


9 30,77 


7 18.S 


2 2,27 


27 0.47 


29.0 


55 .0 


5j,0 


Aug. 5 


E 


7 8,3+ 


s 9.' 


I 58-H 


26 57.43 


2y.o 


71,2 


69.1 




W 


8 46.4; 


10 39,0 


51.55 


50.73 


28,9 


63.3 


63.3 


9 


W 


8 32.50 


10 2+.6 


5'.'o 


50,28 


28,9 


66,0 


650 


II 


E 


10 42,00 


8 43,0 


58,00 


57. '9 


29,2 


55-5 


S9.S 


'3 


W 


8 i.u 


9 S0.9 


49.79 


48.97 


29,3 


60.0 


59.0 


'7 


E 


8 2S,ss 


6 30,2 


54.3s 


S3.S+ 


29,0 


71.0 


^?'5 


18 


W 


8 27.85 


10 17,0 


48,1s 


47.33 


18,8 


66.0 


66,0 



Observed Zenith Distances of lo i Cygni. 
Point on the Limb, 3° 10' South. 



July .0 


W 


IJ si.i? 


11 27,3 


2 10 I 34,07 


1 8 36,79 


.8.9 


56,5 


55.0 


.8 


E 


9 31,60 


10 +2,5 


19,90 


40,97 




57.1 


SS.S 


29 


W 


9 8,23 


738.S 


•8,73 


33,12 




56.7 


56.! 


3« 


W 


9 3'. SO 


8 4.0 


27.SO 


33.36 


2«,7 


ss.s 


S7.S 








10 39,5 


20,30 


40.57 


29,0 


55.0 


55.« 


Aug. 1 




9 iM° 


7 34,1 


27,30 


33.56 


29,2 


59.3 


S7.2 




K 




823,2 




38,36 


29.0 


68.5 


68,s 




W 






28,83 


52,02 


28,9 




63.2 




W 


8 47.tl 


7 .8,0 


29,48 


31.37 


28,, 


65.5 


66,5 


11 


t 


10 37'36 


11 1,0 


22,64 


38.22 


39,2 


55." 


59.0 


17 


£ 


8 i..s= 


9 47'0 


35,30 


.35.36 


29,0 


61.9 


08.9 






8 «9.'S 


« 54.7 


33.SS 


»7.jo 









L« 
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An Account of the Measurement 



Observed Zenith Distance of y Ursa. 
Point on the Limb^ i"* 20' North. 



Day of 

the 
month. 



Aug. 17 



Face of 
the arch. 
E.orW 



Plumb- 
line. 



rev. div. 
8 58,45 



Observa- 
tion of 
the star. 



rev. div. 
9 9.9 



Zenith distance 

in revolutions 

and parts. 



® ' rev. div. 
I 20 o 10,45 



Zenith distance 
reduced. 



1 20 10,42 



Barome- 
ter. 



Inches. 

»9'3 



Thermometer. 



Above. 



o 
89,0 



Below. 



85,6 



Observed Zenith Distances of fi Ursa. 
Point on the Limb, 3** 5' South. 



July 23 


W 


9 J>35 


»3 5,0 


3 5 4 3,65 


3 9 0'05 


29,0 


62,5 


62,5 


26 


w 


9 26,00 


13 3o»9 


4,90 


1,30 


28,9 


78.0 


78,2 


Aug. 4 


w 


8 40,50 


12 46,0 


5.50 


1,90 


29,2 


79'3 


79.5 


8 


£ 


7 34»74 


3 22,0 


«7»74 


9'il 


29,0 


76,0 


73»o 


»7 


£ 


8 52,05 


4 38*5 


>3.45 


9,86 


29,14 


88,0 


8i,S 



Observed Zenith Distances of ^ Ursa. 
Point on the Limb, 2** 30' North. 



July 29 


£ 


9 8,82 


9 21.5 


2 50 12,68 


2 50 12,70 


28,8 


69,0 


65,5 


Aug. 5 


W 


8 40,97 


8 22,5 


18,47 


18,50 


29,1 


79'5 


78.0 


8 


E 


8 25,15 


8 37,0 


11.83 


11,87 


29,0 


69,0 


65.5 


9 


W 


8 49,00 


8 29,4 


14,60 


19,62 


28,9 


80,0 


80,0 


»7 


E 


9 >o>43 


9 22,0 


»»'57 


11,59 


29'4 


85,1 


80.1 



Observed Zenith Distances of 85 / Herculis. 
Point on the Limb, 7"" 20' South. 



July 2c 


w 


11 50,28 


12 6,0 


7 20 


14,72 


7 20 14.74 


28,9 


55,5 


55.5 


*3 


£ 


3 50*07 


3 28,5 




ii»57 


21,60 


29,0 


56,1 


56,1 


2^ 


W 


9 30.92 


H 47.4 


»5 5 


16,48 


12,00 


28,8 


56,0 


57»o 


. ^^ 


W 


10 15,40 


10 26,5 


20 


11,10 


11,12 


29,0 


57>i 


56,2 


Aug. I 


W 


9 6,18 


9 «7»o 




10,82 


10,84 


29,2 


59>5 


57.2 


5 


E 


8 2.52 


7 42,0 




19.55 


"9'75 


29,0 


73.0 


71,0 


7 


W 


9 17»54 


9 29,0 




11,46 


11,48 


2ii,9 


67,2 


66,1 


>7 


E 


8 15,52 


7 56>o 




18,52 


»8>S5 


29,0 


70,5 


i 7^* 



of an Arc of the Meridian. 
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Observed Zenith Distances of v Herculis. 
Point on the Umbj &" 50' South. 



Day of 

tiie 
month. 



July 21 

30 



Face of 
the arch, 
E. or W^ 


Plumb- 
line. 


Obierva- 
tioa of 
the star. 


£ 
E 
W 


rev. div. 

8 11,5 

9 H'i 

7 57.8 


rev. div. 

6 16,6 

7 >7'0 
9 48,8 



Zenith distance 

in revolutions 

and parts. 



® ' rev. div. 



50 



53'7 
56,1 

46,0 



Zenith distance 
reduced. 



651 



52,89 

55»*9 
47' > 7 



Barome- 
ter. 



Inches. 
28.5 
28,8 
28^8 



Thermometer. 



Above. 



60,7 
62,5 



Below. 



54»5 

61,5 

. 60,0 



Observed Zenith Distances of 52 Herculis^ 
Point on the Limb, 7° 5' South. 



July 28 


W 


8 58,72 


«i >5'5 


7 5 * 15*78 


7 7 H'OO 


a8,8 


58*5 


• 

58.5 


29 


E 


9 "'35 


6 47,0 


23'35 


21,58 


28,8 


59>7 


59.S 


30 


W |io 1,29 


12 16,0 


H>7i 


12,93 


28,8 


61,0 


S9'0 


Aug. 8 


E 


1 8 50,70 


6 23,9 


26,80 


25,04 


28,9 


65,2 


65.5 



Observed Zenith Distances of 22 r Herculis. 
Point on the Limb, 6° 40' South. 



July 29 


E 


3 56>3o 


3 57»9 


30 


W 


8 8,81 


7 58*6 


Aug. » 


W 


8 5,20 


7 53.' 


7 


W 


10 1,73 


9 SO'S 


12 


W 


10 16,30 


10 4,0 


>3 


E 


8 12,30 


8 16.8 



40 o 



1,60 

9,21 

11,10 

10,23 
12,50 

4.50 



39 



59,40 

50*77 
48,88 

4975 
47'48 

55>49 



28,8 


1 

1 
60,7 


28,8 


62,5 


29,2 


67,0 


28,9 


71,0 


29,2 


65,2 


29»3 


^7^3 



61,5 

60,0 

67,0 
69,0 

(>3>3 
66,5 



Observed Zenith Distances of oc Persei. 
Point on the Limb, /\^ 20' South. 



Aug. 8 W 


9 7»66 


7 45'7 


4 20 1 20,96 


4 "8 39,9! 


28,9 


66,5 


63,0 


10 


W 


8 38,84 


7 18,0 


20,8^ 


40,03 


28,9 


70,2 


7i*o 


13 


E 


10 27,76 


11 45*6 


17,84 


43»03 


29'3 


S7>^ 


54.0 


18 


E 


8 26,58 


9 43»5 


16,92 


43>95 


29,0 


60,2 


60,2 


'9 


W 


8 11,42 


6 47»5 


22,92 


37.94 


28,8 


6o,s 


60,3 



7« 



An Account of the Measurement 



Observed Zenith Distances of Capella. 
Point on the Umby 7"" 40' South. 



nonth. 


Face of 
the arch, 
E. 01 W. 


Plumb, 
line. 


Obsenra. 

tion of 

the star. 


Zenith distance 

in revolution! 

and parts. 


Zenith distance 
reduced. 


Barome- 
ter. 


TnernioiBCter. 
Aborc. Below. 


• 

Aug. 7 
8 

9 

18 

•9 


w 

E 
£ 
W 
E 


rev. div. 
9 7>*o 

9 5**3 
6 28,62 

9 "'45 
8 3,80 


rev. div. 

9 3^'^ 

8 *5»7 
5 48,0 

9 26,9 
7 28,0 


® ' rev. div. 
7 40 28,80 

38153 
39,62 

*5'45 
34,80 


' » 

7 40 22,85 

38.59 
39.68 

25*49 
34,86 


Inchea. 
28,7 
28,9 
28,9 
29,0 
28,8 



66.0 

7".5 
81,5 

74»o 

68,7 




66,0 
7i»o 

74*5 
68,0 

67*5 



Operations at the new Station on Arbury Hill, near Daventry, 
with the Zenith Sector, in the Months of September and 
October, 1802. 

In the Phil. Trans, for 1800, page 658, it will be seen, that 
the bearing of the Summer House ori^ardon Hill, in the north 
' of Leicestershire, from the meridian of Arbury Hill, is 7® 37' gi'' 
NW; and, as this spot is only 2776 feet westward from the 
meridian of Dunnose itself, it follows, that 7<» 37' 31'' may be 
taken for the bearing of the above object from Arbury Hilk To 
avoid, however, the possibility of any error arising from adopting 
this supposition, the direction of the meridian was ascertained, 
(before the zenith sector was got up,) by a double azimuth of 
the pole star. From this it appeared, that the angular pdnt of 
the roof of a house about seven miles distant, was within a few 
seconds of the true northern direction ; and also, that Bardon 
Hill (the summer house) was 7^ 3/ 35" north-west. By ob- 
serving these two objects, as the weather suited, the sector wa' 
afterwards got into the plane of the meridian. 



of an Arc of tbe MeritRan. 
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Observations made on Arbury Hill, to determine tbe Zenttb Dis- 
tance of Draconis. 

Point on tbe JJmb, o" 15' North. 



Cyot 


F.C.: of 


Plumb. 


Obierva- 


Zeniih d[juiicc 


Zmiih diitaoce 


Bifome- 


ThcrmonKter. 


ihe 


Ihc irch, 


line. 


lion of 


[u revolulion. 


reduced. 








month. 


E, Dt W. 




the lUr. 


,nd p.,t.. 






Above. 


3(low. 






rev. div. 


rev. div. 


" ' rev. div. 


» ' . 


Inclir,. 





. 


Sept. 8 


w 


9 48.90 


10 54,7 


□ IS 1 S.80 


13 55,09 


i8,z 


51.0 


54-0 


18 


E 


9 37.98 


8 iC),s 


n.48 


49.40 


28,8 


70.! 


72.! 


'9 


W 


9 '7.78 


10 a3,o 


5. II 


55.67 


J8,8 


7I.S 


76.S 


zc 


E 


9 '6j3 


8 6,s 


9-83 


51,06 


28,8 


68,2 


69,0 


31 


E 


9 16.' 7 


8 16.0 


10,17 


5"'7' 


18,8 


79-3 


75,3 


"3 


W 




9 25.0 


4.00 


56,89 


.8,9 


76.5 


76.S 


34 


E 


9 7'6B 


7 S7.0 


9.63 


5i,zi 


28,9 


71.0 


70.S 


»S 


W 


9 »9''3 


10 34,0 


4.87 


56,02 


29.1 


74.S 


n-s 


26 


E 


9 4.*7 


7 5'.8 


11.47 


49.4' 


<9,o 


6+.S 


66.S 


iS 


W 


10 43.25 


11 48,7 


S.4S 


SS.4S 


29,0 


65.5 


6S.S 


19 


E 


9 27'65 


8 '7.3 


io,3i 


50.53 


29.1 


79.0 


77'S 


30 


W 


9 ^s.a^ 


10 30-7 


ifl 


56.04 


29,0 


64,0 


69.S 


Oct. I 


E 


9 +3." 


8 3'.o 




48.79 


ig.o 


72,« 


71-! 


3 


W 


9 19.01 


10 16,6 


7.'s8 


53-3' 


28,7 


74.0 


73.0 



Observed Zenith Distances of y Draconis. 
Point on tbe Limb, 0° 40' South. 



&pt.io 


W 


« !3.«S 


11 6.4 


40 3 ii.ss 


43 9.76 


38,3 


51.5 


54.0 


11 


£ 


8 +7.7! 


6 31.9 


IS.Ss 


14.07 


"8.53 


48.3 


S5.0 


18 


E 


9 46>6S 


7 38.7 


■7'9S 


16.17 


38.8 


70.3 


7'.3 


19 


W 


9 18.90 


II 31.5 


13.60 


10.83 


38.8 


67.5 


73.5 


30 


E 


9 "-78 


643.8 


17.98 


16.30 


38.8 


68,3 


71.4 


21 


E 


9 'fi'Si 


6 s8.3 


17.31 


15.54 


38,8 


79.8 


7S.8 


.J 


W 


« 9.97 


lo 10.5 


15.53 


8.74 


38.8 


67.S 


6S.3 


34 


£. 


9 '6.97 


7 0.8 


16.17 


14.39 


38.9 


70.5 


70.3 


35 


W 


9 16,00 


11 37.6 


11.60 


9,81 


39.1 


74.'> 


75.. 


16 


W 


9 '=.+7 


11 33.0 


13.53 


10.75 


39.0 


S9.S 


64.3 


»9 


E 


9 I7>So 


7 0.8 


16.70 


14.93 


39.1 


6,.o 


69.S 


_ '° 


W 


9 31.63 


■1 33.S 


ii.«7 


10.08 


39.9 


64,0 


69.S 


Oct. I 


E 


9 34.9s 


7 'S-S 


19.4s 


17.87 


".■? 


73.5 


71.9 


2 


E 


9 »S.33 


7 7.0 


18.33 


16.57 


»8.8 


71.° 


75.0 


3 


W 


8 54.JO 


11 7.1 


11,80 


10.01 


38,6 


74.0 


73.0 
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An Account of the Measurement 



Observed Zenith Distances of ^ d Draconis. 
Point on the Limb, 4° 4,0' North. 



Diyol 


FiM of 

Ihclrth, 


Plumb- 


Obicrvi- 


Zenith diujncc 
■ n ifvolulio.ii 


Zenilh diitiucc 
rtduccd. 


Bjromc- 


Thirm 


m..«. 


moQth, 


E.orW. 




the lur. 


and p.r... 






Above. 


Betow. 






rev. div. 


rev. div. 


" ' rev. div. 


<, ' . 


Inchcs. 





<, 


Sept. 8 


w 


9 57-57 


9 21,1 


4 40 36.4; 


4 40 38.53 


28,2 


?2,0 


S4.0 


'5 


w 


7 29.48 


6+7.3 


40,98 


41,05 


sB.9 


63.5 


60,0 


18 


E 


9 45.5s 


IQ 18,6 


32,05 


31,10 


28,8 


66)5 


67.2 


'9 


w 


9 .8,10 


8 46.6 


40,50 


40.57 


28,8 


7M 


to 


E 


8 56,23 


9 '9-' 


3'.87 


3 '-9' 


18,8 


66,5 


69.5 


'i 


W 


8 0,83 


7 *2.4 


37-43 


37.49 


28.8 


67.5 


65.5 


H 


E 


9 18.78 


9 S°.4 


31.62 


31.67 


28.9 


65.5 


63-5 


25 


W 


9 36-25 


a 57,1 


38. '5 


38,21 


29,0 


65.3 


67.3 


16 


E 


9 14,12 


9 46.5 


3^.37 


32,42 


29.0 


64.8 


66.S 


z8 


E 


9 18,62 


9 50.0 


31^38 


31.43 


29,0 


65.3 


64.5 


29 


W 


8 57.55 




37-55 


37.6< 


29,1 


64-5 


69,0 


30 


w 


8 51,62 


8 "3^5 


37.'i 


38,18 


29,0 


64.3 


69.8 


Oct. 1 


E 


9 25.05 


H 58.7 


33.65 


29,20 


18,9 


72.0 


71.S 


2 


E 


9 '8-35 


9 50.6 


3*-35 


32,40 


28,8 


7».S 


7S.S 



Observed Zenith Distances of ^6 c Draconis, 
Point on the Limb, 3° 5' North. 



Sept, 7 


E 


9 3-63 


II 19.23 


3 S 2 15-40 


3 7 13,62 


28.5 


63.0 


64.S 


10 


E 


9 3.73 


II 194 


15.67 


13.89 


38,2 


51,0 


S4.0 


'5 


W 


7 30,08 


5 6,5 


23,58 


21,85 


28,9 


63. S 


66,D 


lb 


W 


10 22,70 


7 55'9 


24,80 


13.04 


29,0 


61,5 


65.5 


|3 


E 


9 19.12 


11 4;,o 


17,88 


16,11 


28,8 


64.0 


67.0 


19 


W 


9 4°'S7 


7 16.3 


24.2? 


22,51 


28,8 


66.5 


72.0 




E 


8 34.27 


10 52,3 


18.03 


.6.26 


28.8 


66.0 


69.0 


>i 


W 


9 55.90 


7 S9.0 


26,90 


25.14 


28,8 


66.J 


69.5 


32 


E 


8 2.67 


II 20.4 


17.73 


15-95 


28,3 


79.2 


75-3 


»3 


W 


9 20.01 


6 45.° 


24,10 


22,34 


78,8 


67.5 


6j,o 


»4 


E 


9 3.97 


II 22,3 


18.33 


16,56 


28,8 


£■5.5 


63.0 


«S 


W 


9 4^-55 


7 '9,* 


23.35 


2. .58 


29^0 


65.5 


67.3 


«6 


E 


9 9.'o 


11 27.0 


17.9° 


i6,iz 


29,0 


64.S 


66,5 


sS 


E 


9 17.5* 


11 .'S.o 


17,4s 


15-70 


2g,o 


6S.S 


64.S 


29 


W 


9 13,0c 


7 48.4 


23,00 


31,^3 


29.0 


64.5 


69,0 


30 


W 


9 4.!o 


6 js.a 


=4.40 


22.64 


29.1 


64.S 


69.S 


Oct. I 


E 


9 18,65 


11 36.1 


'7.45 


15.67 


29,0 


68.2 


61.4 


* 


£ 


9 »2<35 


14 41.1 


•8,75 


16,97 


38.8 


i>S,o 


70.S 



tfan Arc of the Meridian. 

Observed Zenith Distances of t k Cygni. 
Point on the Limb, o° 45' North. 
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"Z" 


F.ccof 

the ITCl.. 


plumb. 


OUictvi- 

Lon of 


Zcnil 


oluLiooi 


rcautcd. 


a,ro™c. 


Thf.n. 


.„,„,. 


mooxU. 


E orW. 




I).e ilir. 


»nd 


pan.. 






Above. 


Below. 






rev. div. 


rev- div. 




ev. div- 


/ « 


Iiichc. 




. 


Sept. 7 


E 


8 ,2.y2 


10 i;.z 


45 


2 12,48 


47 10,69 


18.1 


51.0 


S».o 




W 


6 54,91 


4 3'i.o 




.8.9^ 


I7.IS 


iS,i 


S'.S 


5+.S 


■ ^ 


W 


8 il.+2 


6 3'.S 




Z0.92 


i9.'S 


28,9 


62,5 


SS.J 


16 


w 


'0 31.57 


a 9,0 




22,57 


20,3o 


28.9 


61.0 


65,0 


18 


B 


8 11,80 


10 38,0 




16,20 


14.4* 


28,8 


64.3 


S7.S 


19 


W 


9 37.0} 


7 '4-S 




22,53 


20,77 


28,8 


6b.s 


71.0 




E 


8 24,05 


15 43.6 


40 


7 '9-!! 


13-^7 


28.8 


65,0 


67.0 




F. 


8 50.81 


11 9.0 


45 


2 17.18 


15,40 


28,8 


66.1 


66,s 


23 


W 


8 s6,.Q 


6 33. s 




22,6o 


20.83 


z8,8 


67.5 


65.J 


a+ 


E 


a 32,^1 


10 43-s 




15,98 


i4.»o 


28.9 


S9-3 


«3.S 


as 


W 


9 4+.S7 


7 23.5 




21,07 


19.30 


29.0 


66,5 


67,0 


16 


£ 


9 20,58 


11 3ft,o 




15.42 


1J.64 


19.0 


64.! 


66,; 


2S 


E 


9 3''9'' 


II 47-7 




15.80 


14,01 


29.0 


60,5 


6«,; 


'9 


W 


9 S^-°° 


7 31.0 




23,00 


21.23 


19,0 


64.S 


68,0 


30 


W 


9 4«.'o 


7 H.9 




23,20 


21-43 


29.0 


62,0 


6s.S 


Oct. 1 


E 


9 9.4^ 


II 16.0 




16.58 


14,80 


28,9 


64,0 


66.S 


2 


E 


9 2..82 


.. 38,0 




16,1 S 


14.40 


28,0 


65,0 


68,0 



Observed Zenith Distances o/" 51 Draconts. 
Point on the Umb, 0° 50' North. 



Sept. 7 


E 


8 13,88 


5 43.3- 


D 55 2 29,38 


S* 32'37 


28.2 


5'.' 


54'5 


8 


W 


6 41.63 


4 '.S 


so 2 49-13 


38.39 


28.2 


51.0 


54,0 


10 


E 


9 16,0c 


" S3.7 


37.70 


35.96 


28,2 


51,0 


54,0 


16 


W 


10 39.00 


7 5S.S 


4'.SO 


40.77 


29,0 


6i,7 


65.S 


iS 


E 


8 42,00 


II 19,7 


36,70 


34.96 


28,8 


64.0 


67.2 


'9 


W 


9 56.73 


7 '3.6 


43. '3 


41.4* 


28,8 


66,5 


72,0 


30 


E 


8 j6,io 


II 13,0 


35.90 


34.15 


28,8 


66,s 


69-S 


23 


E 


8 s+,z8 


II 31,2 


35-9' 


3+.' 7 


28,8 


68,5 


63,0 


»3 


W 


9 4-S3 


6 21,9 


41,63 


39-89 


28.8 


67.5 


65.5 


*^ 


W 


9 3+ S3 


6 Si.S 


42,03 


40.30 


29.0 


67,0 


6j.i 


36 


E 
E 


9 '4-17 


12 r,4 


36.21 


34-49 


19.0 


59.S 


64.S 


38 


9 3o.'7 


'» 7.3 


36.13 


34.39 


29-0 


660 


64.0 


39 


W 


9 '7.8; 


6 S3.9 


40.95 


39.21 


29,0 


65.S 


fi9.S 


r. 30 


w 


9 3S.«3 


6 51,0 


43.83 


42,10 


29,0 


64,0 


70.3 


Oct. 1 


£ 


9 I'.SS 


n 49'0 


37.4! 


3) 7' 


29.0 


68.0 


68,0 


X 


E 


9 34.62 


II 2,4 


36,78 


35.04 


28,8 


68,0 


70.S 



M 



Sd 



An Account of the Measurement 



Observed Zenith Distance of lo i Cygni. 
Point on the Limb, o° 55' South. 











7 . 


V/c^ 


« 






. Day of 


» 

Face of 


Plumb- 


Observa- 


Zenith distance 


2^nith distance 


Barome- 


Thermometer. 


the 


the arch, 


line. 


tion of 


1.1 revolutions 


reduced. 


ter. 






month. 


|£.orW. 




the star. 


and parts. 






Above. 


Below. 






rev. div. 


rev. div. 


•* ' rev. div. 


/ » 


Inches. 


• 





Sept. 18 


E 


8 19,17 


8 53,6 


55 3443 


54 25,51 


28,8 


64,5 


67,5 


'9 


w 


9 37'^S 


9 2,2 


3 5 '45 


20,49 


28,8 


66,5 


72,0 


20 


E 


8 31,87 


9 7*5 


34'63 


2^5,31 


28,8 


65,0 


67,0 


21 


W 


10 16,65 


9 35'3 


40^35 


19,58 


28,8 


65,2 


67,2 


22 


E 


8 51,59 


9 28,2 


35'6i 


24.33 


28,8 


66,0 


66,0 


23 


W 


8 49,25 


8 10,5 


3«>75 


21,19 


28,8 


65>5 


65,5 


24 


£ 


8 22.08 


8 56,0 


339^ 


S6, 02 


28,8 


59,0 


63,0 


25 


W 


9 45'92 


9 7'0 


38,92 


21,02 


29,0 


66,5 


67,0 


26 


E 


9 1 1 '63 


9 46,4 


34>77 


25,17 


29,0 


59.0 


64,0 


27 


W 


8 57,40 


8 13,4 


44,00 


19.93 


29,0 


52,0 


55'5 


28 


£ 


8 54,83 


9 3M 


•35'27 


24,67 


29,0 


60,0 


62,0 


29 


W 


9 52,90 


9 12,0 


40,90 


19,03 


29,0 


64,5 


68,0 


30| 


W 


9 53'38 


9 *''3 


42,08 


17.85 


29,0 


62,0 


65,0 


Oct. 1 

1 


E 


9 "0'95 


9 47»o 


36,05 


23,89 


28,y 


64,0 66,5 


2' 


E 


9 23,18 


10 0,3 


36,12 


23,82 


28,8 


68,5 


65,5 



Observed Zenith Dista?ices of y Ursa. 
Point on the Limb, 2° 35' North. 



Sept. 


18 


£ 


9 


3247 


8 


34»9 


2 35 


6 


S^>S7 


2 34 


3»33 


28,8 


77.5 


76,5 




23 


W 


8 


20,07 


9 


20,1 


2 35 





57^03 




2,87 


28,9 


80,0 


76,0 




26 


W 


9 


22,70 


10 


18,5 






54,80 




5,10 


29.1 


80,5 


75»o 


Oct. 


3 


E 


9 


10,45 


8 


2.5 




1 


7>9S 


33 


52,94 


28,7 


72,8 


7^>S 



Observed Zenith Distances of ri Ursa. 
Point on the Limb, 1° 55' South. 



Sept. 10 


W 


8 16,58 


8 24.4 


I 55 7,82 


20 


£ 


9 26.02 


9 >3'9 


12.12 


23 


W 


8 4,60 


8 14,1 


950 


24 


E 


8 50,25 


8 M'5 


»575 


25 


W 


9 21,40 


9 33-5 


12 10 


26 


E 


8 54,63 


8 36,6 


1803 


28 


E 


10 5,25 


9 477 


1655 


30 


W 


10 0.12 


10 15,0 


8 88 


Oct, 3 


E 


9 27*63 


9 9>^ 1 


18.43 



1 


55 7>83 


* 
28,1 


63,0 


64,5 




12,14 


28,8 


^4>5 


80,5 




9,51 


2d,9 


84,0 


82,5 




>577 


289 


79»o 


75»o 




12,12 


29,0 


82,8 


80,5 




18,06 


29,1 


80,0 


77*0 




16,57 


29,1 


78.5 


72*5 




889 


29,1 


84,0 


70,0 




18^46 


29>o 


80,0 


76,2 



i 
i 



of an Arc of the Meridian, 



88 



Observed Zenilb Distances of ^ Ursa. 
Point Oil the Limb, 3" 4,5' North. 



IHy of Fa.c of 

the Iht iiu-f., 

monih. ;E.orW. 


PlumU- 

llllC. 




Zcniihdi.ia™.; 
'"aLdpuT's"."' 


nduced. 


Bi>.>mt- 


Tht.momelcr. 
Above. Below. 


Sppt. 24 

36 

Oct. 3 


E 
W 
E 
fi 


rev- div. 

8 40.70 

9 1-9) 
9 $0.72 
7 3'00 


7 444 

9 S.3-i 


" ' rev. div. 

3 45 SS.60 

5' 5i 

1 0,7/ 

1 1,10 


3 44 4-3" 
4J S9,«0 


5.9' 
19,1 
29,0 
.»,7 


79.S 
8q,o 
84,0 
8o,s 


7S.S 

77.S 
76.0 
75.5 



Observed Zenith Distances of ^2 t Herculis. 
Point on the Limb, 5° 15' South. 



Sept. 18 E 9 so,4» 8 52,5 k ^S o S^,?! S ^S S7.o' »8,8 71.; 74.5 
Oct. 31 W I 9 33.io|io 34,5 I 50.40I 50-48 I 18,6 I 76,5 I 76,0 



Observed Zenith Distances of a. Persei. 
Point on the Limb, 3" 5' South. 



Sept. 8 


E 


7 3S'23 


8 0,6 


3 5 23,37 


3 4 36.S9 


38,8 


41.0 


44.0 


12 




8 29,37 


8 53,s 


23.^3 


36.73 




+ '■) 


44>S 






9 "7.50 


3 47.9 




3''35 


28,9 


SS'7 


'2'* 






9 53.S' 


9 »S'3 




3'-73 




%-?.-i 


58.S 






7 S^.«7 






36,83 




S3.! 


^8.0 


22 






8 9.3 


^3-57 


36.39 




S8.0 


62,0 








8 2r.4 


30,60 




28,7 


ba,o 




as 


K 


8 58,43 


9 23.7 


34.3S 


ss.**? 


39,0 


49. S 


S3.S 


a6 




9 45- >o 


9 19,8 


39,30 


30.6s 


39,1 


Si-i 


S4.3 



M a 



8^ ^n Account of the Measurement 

Observed Zenilb Distances of Capella. 
Point on the Limb, y° 40' South. 



D»v of 
month. 


Face of 


Plun,b. 


OblCTVI- 


Zcniih d.«.i.cc 


Zcnilhd.xince 


Baranic. 


Therm 


imatr. 


e.nrW 




Z"j,. 


'"'"JP"''-'" 




Abo«. 


itelow. 






rev. div. 


rev. dii- 


" ' rev. div. 


- . 


(nchci. 





• 


Sept. .. 


E 


9 +7.77 


8 'S.9 


6 7S » 33-37 


6 16 33,01 


2M 


,6.s 


SO.S 


la 


F. 


8 +;.i7 


7 li.i 


3».07 


32,22 


28,7 


38-5 


43'S 


H 


W 


7 4'-!7 


9 9-' 


26,; 3 


25-<>7 


28. 8 


53.5 


S6.S 


16 


w 


9 51. so 


■ 20,3 


27. Ko 


26,9+ 


28,9 


S4'S 


S6.S 


18 


E 


9 24>77 


7 48. S 


34-97 


3-1.'* 


28.9 


SS.o 


S8.0 


'9 


W 


S lo.tjg 


9 3«-o 


27-52 


2u,66 


^3.9 


S6,o 


S7.S 




E 


8 +S.20 


7 'S'^ 


33,00 


3^.15 


28,8 


S7.* 


S9.1 


21 


W 


8 16,97 


9 4!-! 


28.53 


27,b7 


z8,8 


S4.0 


56.5 




e 


9 6,93 


7 J^'O 


3 '.93 


31.0a 


28. 8 


S8,o 


62.0 


23 


w 


8 iS-S"^ 




26.70 


25-84 


28,? 


60.S 


S8.S 


'5 


E 


8 53.40 


7 20,0 


33.3*^ 


32.4; 


29,0 


48.S 


48-S 


z6 


w 


9 49-5^ 


II 18,6 


28,08 


27,22 


29,1 


SS-o 


S6.S 



Operations at the Royal Observatory with the Zenith Sector. 
April, i8o2. 

Observed Zenith Distances of(i Draconis. 
Point on the Limb, 0° 55' North. 



ApHl 16 


W 


9 57.8° 


644,! 


» « 1 


13,60 


s! 10,9. 


19.9 


40,0 


40,0 


'3 




8 JS.49 
10 7.84 


II 40.9 




(.*■ 


!,?; 


30,1 


1»,o 


,»,o 


'! 




6 s3,o 




I1.«4 




i,.» 


44,0 


44,0 






9 H>03 


6.1,5 




13,'3 


■0.4S 


29.5 


4',° 


4«.o 



Observed Zenith Distances of y Draconis. 
Point on the Limb, 0° o' North. 



Aprtl .6 


W 


10 2.,7J 


8 I8,s 


« 3.'3 


t .,43 


!9.9 


45.0 




19 




9 9.4" 


7 4.1 


S.30 


3.5° 


)i.i 


t3 








8 14,48 


10 9,s 


1 54,01 


1 S3.»i 


"«,» 


it 




»3 




9 »>,79 


,0 .8,5 


55,71 


54.90 


30.1 


38 




'S 




9 39'S2 


7 34.4 


» 5." 


» J.5« 


»9 


44 





of an Arc of the Meridian. 
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Observed Zenith Distances of 45 Dracofiis. 
Point on the Limby ^ 20' North. 



Day of 

the 



Face of 

'tl\c arch, 



inoiitli. IE. orW. 



April 19 

23 
25 



W 

E 

W 



Plunb* 
line. 



rev. div. 

9 38*57 

8 21,37 

9 47*20| 4 54,5 



Obfterva. 

tion of 
the star. 



rev. div. 

4 46*5 
13 6,0 



Zenith distance 

in revolutions 

and parts. 



® ' rev. div. 
5 20 4 51,07 

43*63 
5»>70 



2^ith distance 
reduced. 


Parometcr. 
Above. 


/ 

5 24 47>48 
40,01 

48,19 


Inches. 
31. 1 
30,1 
29,8 



Tber mo* 
meter. 
Below, 



53 

38 
40 



Observed Zenith Distance of /^6 c Draconis. 
Point on the Limb, g"" 50' Norfb, 



April 15 1 w 



9 ^5'7o\ 7 4>>9 



3 50 I 32,80 



3 5> 5J>95 



29,8 



44 



Observed Zenith Distance of ^i Draconis. 
Point on the Limb, i"" 36' North. 



April 19 
23 

*5 


W 
E 

W 


9 48,80 
8 43,5.6 

8 54'53 


8 55>7 
10 27^8 

7 46>o 


I 35 52,10 

43»34 
49*83 


I 35 52,19 

43'3> 
- 49'9i 


3»»» 

39' » 
29,8 


53 
38 
44 



April 23 
«5 



Observed Zenith Distance of iz Cygni. 
Point on the Limb, i"* 30' North. 



E 
w 



9 20,36 

8 29,76 



10 42,8 
6 58,6 



30 1 22,44 
30,16 



I 31 *^53 
29'3» 



30,1 
29,5 



38 
5' 



April 19 
23 



Observed Zenith Distance of 10 i Cygni. 
Point on the Limb, 0° 10' South. 



w 
E 



II 32*4* 

9 56'»2 



u 42,6 



10 o 10,18 
18^42 



o 10 10,19 
»8>4S 
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An Account of the Measurement 



Observed Zenith Distance of y Unsa. 
Point on the Limby ff 15' North. 



Day of 

the 
month. 


Face of 

the arch, 
E.orW. 


Plumb- 
line. 


Observa- 
tion of 
the star. 


Zenith distance 

in revolutions 

and parts. 


Zenith distance 
rectified. 


Barometer. 

• 

Above. 


Thermo- 
meter. 
Below. 


April 20 
22 

23 
H 


E 

E 
E 
W 


rev. div. 

8 44,30 
10 36,00 

4 28,25 

9 36,90 


rev. div. 

12 42,7 

14 36,0 

8 29,5 

5 25>* 


• ' rev. div. 

3 15 3 s8,40. 

4 0,00 

0,75 

ii>8o 


' If 

3 18 55*79 

56.39 

57.H 
19 8^21 


Inches. 
29,9 
29,9 
30,1 
29,8 


• 

5° 
+8 

47. 



April 16 
23 



W 
£ 



Observed Zenith Distance of rj Ursa. 
Point on the Limb, i"* 10' South. 



10 13*90 

3 37>5o 



10 40,7 
3 4>6 



I 10 o 26,80 
32,40 



I 10 26,84 
32>45 



29»9 
30,1 



45 
3« 



April 16 

19 

33 J 



Observed Zenith Distance of 85 / Her cutis. 
Point on the Limb, 5** 20' South. 



w 
w 
£ 



I 
II 1,59 II 47,9 

9 40,30 10 30,5 

9 21,16 9 23,5 



5 20 o 



46,31 
39,26 

56,66 



5 20 46,39 
39,26 

56.75 



29,0 

3^5 

30>i 



40 

53 

3« 



J 



oj an Are oftht Meridian. 
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"table showing the Runs of the Micrometer-screw over every 5' in 
the first Degree on, each Side of Zero. 







A/f U Adwi ^rc. 








lefl Hand At 










R. 


D. B 


. D. 




' F 


. D. 


R. 


D. 


At c 


5 


14 


!5.43 \ 
0,8a /- 


+.+S 




At c 



5 


9 ''^■31 1. 

4 "'77 




+.5+ 




S 


9 

'4- 


3^-55 \ 
37. 'o J 


4-55 






S 


9 8-73 1_ 
+ +.'7 / 




+.56 




10 


9 
'4 


40,03 1 
+4-37 / 


4- 3+ 






'5 


H 53.67 ] 
3 49. '7 i 




+.50 




IS 


9 
'4 


i9.'3 "l_ 
13.S8 J 


+.+! 






'S 

10 


9 "6. "3 
4 11.69 




4-4+ 




10 


9 

H 


54.07 
53.47 


! +-40 






^5 


9 '7.50 \ 
4 13-97 J 




4.53 




30 


9 
14 


39'*3 1 
43-6+ 


4.41 






30 


4.30 1 
4 58.80 )- 




4.50 




330 
335 


9 
'4 


^v77 
3o.»' J 


5 +.++ 






3° 
35 


8 51.0 1 
3 47-53 / 




+.+7 




3 3j 

340 


9 
>5 


!8-S3 1 

4.07 J 


5 +.5+ 






^35 
40 


9 7-83 "1 
4 3.30 J 




+•53 




D40 
□ 4.; 


9 
'4 


0.S3 \_ 
S.07 / 


5 +'5+ 






D40 
M5 


9 3.3" "I 

3 57.90 ; 




+.+> 




04s 

050 


9 
'4 


I. .47 \ 

17,02 ; 


S +-55 






D50 


9 12.63 i„ 
4 8.^3 / 




4.+0 




oso 
05s 


9 
'1 


43.07 \ 

+7-S° / 


s +.43 






350 
05s 


9 +'5° i 
+ 0-03 / 




4.47 




05 
1 c 


8 
13 


+5-77 i 


s +.50 






°5S 


8 35.0 1 
3 30.43 / 




+.57. 



8ft 



An Account of the Measurement 



Table for converting the Divisions shewn on the Micrometer Head 
into Seconds; the Space subtended by 5' on the Limb being 
found ^ 5 Revolutions 4,5 Divisions, as deduced from the Mea- 
surement of the Total Arches. 



K 


D 


" 




It 


D 


" 





1 


1,00 8 







3° 


30,050 





s 


2,003 







31 


31.052 





3 


3.o°5 







32 


32.053 





i 


4.007 







3.3'33.055 





5 


5,008 







3434,057 





6 


6',oio 







35|3J.058 


■ 


7 


7,01a 







36136,060 





8 


8,013 







37 


37.06s 





9 


9.015 







3838,063 





10 


10,016 







3939.065 





11 


u,oi8 







40 


40,067 





19 


18,020 







41 


41,068 





'^ 


13,02s 







4a 


42,170 





>4 


■4.0=3 







43 


43,072 





'S 


15,025 







44 


44.073 





16 


16.027 







45 


45,075 





>7 


17,028 







4646,077 





18 


18,030 







47 


47,078 





'9 


19.032 




q 


48 


48,080 





20 


20,0,^J3 







49 


49.08a 





ai 


S1.035 







so 


50.083 





22 


92,037 







5' 


51.085 





23 


23,038 







5252,087 


c 


■^4 


24,040 







5353.088 





2.5 


2.'),042 







5454.090 


c 


20 


26,043 







S555.oa2 





-7 


-7.O4J 







5656'>093 





Jb 


28,047 







S7|57.09S 





-9 


■'9.043 







58158.097 
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Tabu for supplying the necessary Correction to the observed Zenith 
Distance of a Star, on account of the Expansion or Contraction 
of the sectorial Tube by i^ of Heat. 



Zenith 


Correctioa 




Zenith 


Correction 




distance 


for 




distance 


for 




observed. 


I* of heat. 




observed. 


!• of heat. 




• » 


# 


• • 







1 — 


0,018 




4,30— 


0,084 




130 — 


o,os8 




5 — 


o,c93 




S — 


0,037 




530 — 


0,10a 




ago — 


0,04^ 




6 — 


0,111 




S ^ 


0,036 


' 


630 — 


0,121 




330 -- 


0,065 




7 — 


0,130 




4 — 


0,074 




730 — 


0,129 





In using the above Table, the corrections are to be taken as 
native, if the upper thermometer denotes the air to be hotter 
towards the top of the observatory than round the limb of the 
sector ; and positive^ if the reverse* 



N 
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An Account of the Measurement 



Reduction of the several Observations contained in the preceding Article^ from 
the respective Days on which they were made, to the first of January^ 1802; 
the Equations being those for Aberration , Nutation, semi-annual solar Equation^ 
Precession, and Refraction ; zvith the Zenith Distances of the several Stars 
deduced therefrom. 

Reduction of the Observations made at Dunnose. 



• 






/3 Draco7iis, N. 


face of limb, 


West. 


Face of Iimb| 


East. 




May II — 1« 


•so' 7",65 


May 13 — V 


' 50' o^23 


Zenith dist. i« 50' 3^46 


H 


7»o 


16 


1,10 


-1-1,83 Mean refraction. 


June 5 


6jii 


June 8 


0,12 


—0,05 Temperature. 
4-0,00 Expansion of axis. 


II 


6,99 


'5 


0,55 


Mean zen. dist. 1 50 5,24. 


H 


5'8; 


16 


0,01 


Line of coUimation 3,42. 


17 


6,32 


18 


49 58.59 




20 


7>43 


21 


0,68 




Mean i 


50 6,88 


Mean i 


50 0,04 










y Draconis, N. 


May 1 1— 0** 


S4' ^•,34 


May 10— 0* 


'53'5»'>66 


Zenith dist, 0^ 53' f;s"»7S 


. ^+ 


0,12 


13 


52,31 


-f 0,91 Refraction. 


June II 


53 59'45 


16 


5»'54 


— 0,02 Temperature. 

— 0,01 Expansion of axis* 


H 


59'H 


June 13 


5«»53 


Mean zen. dist. 53 56,63. 


'7 


59^44 


17 


53.58 


Line of coUimation 3,64. 


20 


57>83 


18 
21 






Mean 


S3 59»39 


Mean 


53 52>ii 


- 








45 d Dracojiis, N. 


June 14-— 6* 


16' 45^24 


June 13 — 6« 


I6'36^66 


Zenith dist. 6<» 16' 4i',70 


18 


47>4i 


16 


37>9J 


-f 6,29 Refraction. 


21 


45»99 


20 


37*47 


— 0.21 Temperature. 

— 0,12 Expansion of axis. 


Mean 6 


16 46,21 


Mean 6 


16 37,29 


Mean zen. dist. 6 16 47,66. 



Junei4-.4»43'29',43 
18 26,06 

21 28,09 

Mean 4 43 27,86 



Line of coUimation 4,46. 

46 c Draconis, N. 

June 1 3— 4« 43' 20^,76 Zenith dist. 4' 43' 24^42 +4^,71 (refr.&c.)c:4»43' 28',93 

16 i9'99 Line of coUimation 3*4 1. 

28 22,18 

Mean 4 43 20,98 



i 



of an Arc of the Meridian. 



9^ 



Face of limb, West. 

June 14 — 2^ 2^ 4S^62 

18 44>S5 

21 44,85 

Mean 2 28 45>ii 



51 Draconisy N. 

Face of limb, East. 

June 13—2° 28' 38",26 Zenith dist. 2° 28* 4l^7l4. 2^,34 (refr. &c.)=:i*2y 44'/)5. 

10 37*67 Line of collimation 3,40. 

20 39»oi • 

Mean 2 28 38,31 



May II 

H 

June 14 

17 
20 



— 4- 



7' 
6 



^•'57 
57*63 

59*13 
58*iB 

58,43 



Mean 4 6 58,99 



May II— 2** 

June 1 1 

so 
Mean 



42' 34 '99 
34' 1 7 

33*^7 

34**5 
34,26 

34*31 
9 42 34,21 



June 14— 2* 23' 26^,44 
18 23,20 

21 10,51 

Mean i 23 24938 



jtt DraconiSy N. 



May 13—4* 
fune 8 

13 
16 

18 

21 

Mean 4 



6'5i".29 

51^58 
51,00 

51,12 

52,20 

52»57 
6 51,62 



Zenith dist. 4* 6' 55',30+4% 
Line of collimatipn 3,68* 



(refr. 5cc.)=:4* 6'59'»3^- 



16 Draconis, N. 



Juneij— 2*>42'26",55 Zenithdist. 2«»42' 3o%63 + 2",63 (refr.&c.)2:2*42' 33%26. 
16 27,73 Line of collimation 3,58. 

18 26,85 



Mean 2 42 27,04 



1 X Cygni, N. 



June 13—2® 23' i6',46 Zenith dist, 2« 23' 2o^58+2^28 (refr. &c.)=:i' 43' aa'>W» 
16 16,54 Line of collimation 3,80. 

20 17*31 

Mean 2 23 16,77 



June 14— o^ 41' 43^,52 

«8 43»53 

21 42,69 

Mean o 41 43,24 



10 i Cygni, N. 

June 13-^^41' 35^,84 Zenithdist. o«4i'4o',o84.o',68 (reff.&c.)s:o'>4i'40^>68. 
16 36,42 Line of collimation 3,15. 

20 38,54 

Mean 41 36,93 



May I 

Jane 5 

13 

«4 



10^ 33 *47 

36*73 
36,65 

35*75 
34>8o 



Mean 4 10 35>48 



y Ursa, N. 



May 9— 4«» 10' 28', 18 

28,58 
29,8a 
29,02 
30,01 
29,42 

30*24 

30*24 

4 xo 29>44 



10 

»3 

14 

»7 
20 

June 8 

16 

Mean 



Zenith dist 4* 10' 32^46+3^77 (refr, *cOs4^ 10' 56^23. 
Line of collimation 3,02. 
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Qt An Accwnt of the Measurment 

Fice of limb, Writ. Face of limb, ZuU 

May lA— o* i8'38',84 May lo— o* 18* 44^,08 Zenith dift. o» i8'42^6l -f o%j2 (refr. *c.)so»- 

16 40,16 13 45»S6 Line of colKmation 3,06. 

June 5 39.64 15 46,11 • 

II 37,13 17 45,01 

13 38,62 June 8 47*04 

16 42,06 n 46»f7 

18 39,89 14 45,21 

20 46,18 

21 43,78 
Mean o 18 39,48 Mean o 18 45,54 . 

^ Ursa, N. 

May 1 1 — 5» id 34',io May 13-^5^ 20' 26"^.! Zenith dlit. 5* 20' 30/53 + 5',i3 (refir. 5cc.)=:$* t 
' " ^ IfineofcoUiination 3,76. 



June s 34,ij 


17 28,46 


1 1 34,42 


June 8 25,28 


»» 34.57 . 


14 26,96 


» 


17 26,38 




20 27,14 


Mean 5 to 34,30 


Mean 5 20 26,77 



85 I Herculis, S. 

May If— 4* 29' 54^76 May io-*4* 30^ 0^,16 Zenith dist. 4* 2*9' 57'',48+4*,47 (rcfr. iccJ)zzi^ J 

June 14 53»20 13 i>39 Line 4>f collimation 3,46. 

16 1,18 

Mean 4 29 53,98 Mean 4 30 0,91 

V Herculis, S. 

* May lijr— 4* l'25^2o May 13— 4* i'33l",50 Zemthdist. 4* i'29*,S5+s%69 (rcfr.&c.)=4* 
16 26>46 June It 32,52 Line of coUimadoa 3^35. 

June 5 26,51 16 32,56 

14 26,51 18 3>'56 

20 33,46 

Mean 4 i 26,19 Mean 4 1 32,90 

511 Herailis^ S. 

May I4p-4<» 16' 53\72 May 13—4^ 1/ or,i5 Zenith dist.^ 4* 16^ 57'>o8^4'',20 (refr. hc.)zzjf i 



June II 53,23 
14 52.63 

«7 54*90 
20 54,02 


16 
June 8 






0,34 
0,60 
0,63 
0,60 


Line of coUunation 3f76« 


Mean 4 16 53,70 


21 

Mean 


4 


»7 


0,5 « 
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89 T Herculis,, 

fKeoflinby Wete. face of limb* Past. 

Mif II— 3* 49' 30^JI May 10^3- 49' J8^lo Zenith dist. 5* 49' SJ^S^+jV* (»*fr- fc?)=S* 49' J?"'**- 

u ^9*26 13 37>23 line of colUinatioii 3,1$. 

10 30,63 June 8 35,04 
June 5 J9.92 13 35,8g 

11 29.43 18 35,86 

14 30.09 31 36,83 

17 •9>S<^ 

*o si,j8 . 

Mean 3 49 30.16 Mean 3 49 36^9 

Capella. &\ 

May la— 4^ 30' $$^46 May 1 1—4- 50' 2,"79 Zenith dIst. 4- 59' s8"»«« +4^€>7 («fr» «cc.)s:4* S<^'' *''*8*' 

15 54,0a 13 i»47 Line of coUimation 3,31. 
Jane 8 54,87 June 1 1 a,o 

IS 55*^7 16 2*26 
21 56,91 

12 55,24 

Mean 4 50 55,49 Mean 4* 50 2,13 



Jhduction of the Observations made at Clifton, (the northern Extremity of the meri^ 
dional Arc,) and the Zenith Distances of the several Stars deduced therefrom. 

jS Draconis, S. 

|iil7io-.f o'ls^^Sa— July a6— !• o'22^4l Zenith dist. f 0' I6^89+o^,95 (rcfr.*cO=:i» 0'l7*»'4- 
22 13,15 29 20,26 Line of coUimation 3,78. 

28 12,38 Aug. I 20,39 

SI 12,15 S ^^»^^ 

Aug, 3 13,29 8 20,15 

7 12,87 12 21,25 

3 »3>4» '7 »o,ii 

18 13,80 

Mein t o 13,11 Mean 1 o 20,68 

y Draconisy S. 

JtOf 20-.I* 56' 2r,6s !• 56' 28%5o Zenith dut. !• 56' 24%S6+ I^7t (rcfir. Icc.)55i- 5^ 26^64. 
22 21,47 >7»i4 Line of coUimation 3»30« 

m6 21,72 27,15 

29 21,67 28,86 
Att{, 1 22,90 28,54 

1 1 20,45 28,28 



2i>55 28,66 

21,03 



Mean 1 56 21,5$ Mean i 56 28,16 
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An Account of the Measurement 



Faceof limb, Wc«t 

July 22 — 3" 26' 23",9* 
26 22,92 

Aug. 7 23,0 

»3 ^3»7 

18 23,2.6 

Mean 3 26 23,36 



July 20^r 53' 7",6o 

22 8,01 

Aug. 7 7,77 

J 3 8,20 

18 8,04 

Mean i 53 7,92 



Aug. 7—0' 21' 3 3", 26 

9 33»99 

>3 33.83 

>8 33>4S 

Mean o 21 33*63 



45 d DraconiSj N. 

Face of limb, East 

July 31— 3* 26' 16 ",41 Zenith dist. 3" 26' 19 '.63 + 3^29 (rcfr. &c.) 

12 I5>23 Line of coUimation 3,72. 

17 16,09 



— 3«26 



Mean 3 26 15>9X 

46 c DraconiSf N. 



July 28— I' 

3» 
Aug, 3 

5 

12 

»7 
Mean i 



53' 1"'" 

52 59'97 

53 «'99 
0,59 

«'34 
0,84 

53 o>97 



Zenith dist. i" 53' 4",44+ i",«o (rcfr. &c.)!5i* 53 
Line of coUimation 3,47. 



July 28—0* 

3» 
Aug. 5 

12 

«7 
Mean o 



July 20— !• 16' 39^87 
28 38,98 

30 40,52 

Aug. 13 41,73 

Mean I 16 40^22 



July 



!• 



51 Draconis, S. 

2l'4l^62 Zenith dist. o'ti' 37^78+0^54 (refr. &c.)So*ai 
42,87 Line of coUimation 4^15. 
42,16 

4>.30 
4»>68 

21 4»»93 

fi Draconis, N. 

1^' 34^53 Zenith dist. !• 16' 36^97+ 1",25 (refr. ^c.)=i* 16 
32,92 Line of coUimation 5*25. 



Mean 1 16 33>72 

16 Draconis, S. 



July 50— o* 7'47"»7S July 29— o« 7'54^09 Zcnithdist. o* 7'5i",i5+o",io (rcfr.&c.) 

Aug. 5 o 55*04 Line of coUimation 3,40. 
Mean o 7 54*56 



:ro- 7 



1 K Cygni, S. 



July 
22 
26 
29 

Aug. 7 

9 

»3 

18 



26'55",7i 
56.66 

56.97 

56.35 
55»*8 
56,45 

56,36 
55»79 



July 28— o* 2/ 3",2o Zenith dist. o* 26' S9^9l +0^,41 (rcfr. &c.) so* 27 

^9 4>99 Line of coUimation 5»68. 

3« 4'36 

Aug. 5 2,56 

12 4,29 

17 2>20 



Mean o 26 56,25 Mean o 27 3»6o 
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10 / Cygnij S. 

Fittoflittb, Welt Ftceof limb, East. 

July JO— a* 8' 36",86 July 28— i^ 8' 42^47 Zenith dist. 2- 8' 4o^23 + >>"99 (r^^. &€.)=;*• 8' 4«, 22. 

29 3S>oi 31 44»os Line of coilimation 3^55. 

30 36,4a Aug. 5 43,54 

H > 37*37 I* 45»24 

7 37»^* »7 43'76 

9 37*56 

18 35,96 

Mean a 8 36,68 Mean 2 8 43,79 

y Ursa, N. 

Aug. 17— I* 20' 8,"84. 

Aug. 5«^*3(/ 10^,72 July 29— 2* 30' 4,^59 Zenith dist. 2» y/ 8",i8+2",i9 (refr. kc.):zz* 30' »<^»37- 
9 12,38 Aug* 8 4,47 Line of colUmation 3,37. 

^7 5*39 

Mean t 30 ii»55 Mean 2 30 4,81 

ff VrscBj S. 

Juljrij— J* 8' 59,^78 Aug. ,8— 3« 9' 8",03 Zenith dist. 3* p' 4",26+2",72 (rcfr. &c05:3* ^ 6^*9'- 

16 9 0,93 17 7,85 Line of collimation 3,67. 

% 4 9 «»07 

Mctn 3 9 o>59 Mean 3 9 7,94 

85 I Herculis, S. 

July jo«^«xo' I4^I3 July 23— 7* 20' 2i",69 Zenith dist. 7* 20' i8",o8+6",90 (refr. fcc.)s7' tc/ S4'»9l« 
28 13,19 5 22,57 Line of coUimation 4,52. 

. ii «2*93 «7 23,59 

Aog. I 12,86 

7 »4»7> 

Mem 7 20 13*56 Mean 7 20 22,61 



30-fr 



i; Herculis, S. 

y ai— 6<* 51' S2",89 Zenith dist. 6» ji' 50^,4 ( 
29 56*32 Lineof collimation 4, 1 4. 

Mean 6 51 54,60 



52 Herculis, S. 

Jolya8— 7* 7'IS^oa July 29— 7* f iz'^^e Zenithdist. 7^ / 18^69 +6^,76 (refr. &c.)=:7* 7' 15^45- 
30 14,21 Aug. 8 22,63 Lineof collimation 4,04. 

Ifean 7 7 14,6 Mean 7 7 22,69 

32 T Herculis, S. 

July 30-6- 39'S«^84 July 29— 6-40' 0^,32 Zenith dist. 6^ 39' 55"*i i +6%»8 (refn &c.)=;6* 40 i^z^. 
^^i- 4 50*64 Aug. 13 39 5 8,0a Lineof collimation 4,16. 

7 51*80 

I a 49,96 

Mean 6 39 SI906 Mean 6 39 59,17 



^ An Account of the Measurement 

' a Persei, S. 

face of linb^ Wett* face of limb, East. 

Aug. 8— 4* 18^29^44 Aug. 13— 4* 18' 3 3^1 5 Zenith dist.4^1 8^3 1^65 +4%37(rtfir.ifec.)s:4M 8* $6',o*. 

29,78 18 34»7^ Line of coJlimadon s,28* 
28>87 

Mean 4 18 29936 Mean 4 18 33995 

Capella^ S. 

Aug. 7— 7« 40' 1 5^,60 Aug. 8 — 7*40' 25",3o Zenith dist. 7^ 4(/ 1 9^,06 +6'',6o (refr, &c.) s7» 40' %ffi6^ 

x% ii>94 9 20,46 Line of collimation 5,30. 

- 19 21,32 

Mean 7 40 I3>76 Mean 7 40 24,36 



Reduction of the Observations made at Arhury Hilly (the intermediate Point on 

the meridional Arc^) and the Zenith Distances of the several Stars deduced 

therefrom. 

jQ Draconis, N. 

Sept. 8— o»i3' 47^,67 Sept. 18— o* 13' 4I^0I Zenith dist. cT 13' 45»,6i+o",2i (rcfr. &c.)=:o« 13' 4s',82. 
19 48^20 20 43>^i Line of collimation 2,71. 

23 49>55 « 43'3»* 

ts 4?'76 «4 43>9o 

28 46,38 26 42^24 

30 49,10 29 43,54 

Oct. 5 46,63 Oct. I 41,94 

Mean 013 48,33 Mean o 13 42,92 

y Draconis, S. 

Sept. 10— o» 42' 18^,72 Sept. 1 1 — ©• 42' 23^08 Zenith dist. o^ 42' 22*,o8+o%65 (refr* Ice.) =:o» 42f 22',7J« 
19 20,01 18 25,43 Line of collimation 2,92. 

23 18,03 20 25,49 

25 I9»07 22 24,84 

s6 2o/>7 24 24,67 

30 19,21 29 24,08 

Oct. J 18,98 Oct. I 26,95 

2 25.56 

Mean o 42 19,16 Mean o 42 25,01 

jj^ d Draconis, S. 

Sq)t. 8—4* 40^ 25^,36 Sept 18— 4* 40^ I9^o9 Zenith dist. 4* 40' 22',8o+4%4i (refr. &c.)=4* 40^ iT^ait. 
15 «> 29,16 20 19,^ Line of collimation 3,65. 

19 28,37 2± 19,22 

23 25,07 26 19,87 

as 25,57 ^^ '^*^^ 

29 25,03 Oct. 1 16,57 

w^"" »1'57 ^^* '»9.»9 

Meto 4 40 20,45 Mem 4 40 19,15 
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46 c Draconis, N. 

Hee of 1 i mb, Wett* Face of limb, Eatt. 

Sept. 15— 3* / p'^^e Sept. 7—y / 2^3I Zenith dist. 3* f 6",2S + 3',oj (rcfr. &c.)=f / 9^30. 

16 10,07 10 2,19 Line of collimation 3>2K 

19 9,89 18 3,58 

II 9>38 20 3,58 

23 9,46 22 3,13 

25 8,62 ?4 3,62 

29 8,70 26 3,10 

30 9>49 28 2,61 

Oct. I 2,51 

2 3.79 

Mean 3 7 9,47 Mean 3 7 3,04 

51 Draconis f N. "" 

Sept. 8— o<>52'26^o^ Sept. 7— o^52'2o",i3 Zenith dist. 0^52' 23*,57+c/',8s (rcfr.to)=:o®52f24''^.2. 

16 27,89 10 23,30 Line of coUimation 2989. 

19 27,60 18 21,23 

( 23 25*70 20 20,26 

25 25,98 22 20,06 

29 24,59 26 20,05 

30 27,43 28 19,87 

Oct. I 21,01 

2 20,31 

Mean o 52 26,46 Mean o 52 20,68 

1 K Cygni, N. 

Sept. 8— o«4/ 4",07 Sept. 7— o•46'57^79 Zenith dist. o* 47' 2^ 1 6+0^,76 (refr. &c.)=o* 47' 2*,92, 
15 5,02 18 59,88 Line of collination 3,22. 

16 
18 

23 

25 

29 
30 





Sept. 7- 


-o•46'57^79 


5,02 


18 


59'88 


6,59 


20 


58>5 


6,13 


22 


47 0'44 


5'77^ 


It 


46 59,04 


4»o6 


58,30 


5*67 


28 


58,56 


5,82 


Oct. I 


59>'3 




2 


58,79 



Mean o 47 5,39 Mean o 46 58,94 



Sept. 19—0' 


54 35^>59 


Sept. 1 8- 


-0*54' 4(^,4; 


21 


34'94 


20 


40,42 


23 


36'74 


22 


59,82 


25 


36.83 


24 


4i'72 


27 


35,86 


26 


4M1 


29 


35*23 


28 


40,78 


30 


34.11 


I 


40,14 






2 


40.24 


Mean 


54 35*^2 


Mean 


54 40,59 



10 I Cygni. 

' Zenith dist. o' 54' 38^,2 1 +o%88 (refr. &c.)=io* 54" 3sf»^' 
Line of collimation 2,48. 



o 



g8 An AccMnt of the Measurement 

Tace of Jimb, West. Face of limb, East. 

Scpt.ij— 2*> 54' 12V7 Sept. iS— *^ 34.' 5",73 Zenith dist. 2** 34' 9",S9+ ^^29 (^cfr. &c.)=:2'^ 34' ii^SS. 

26 X5>28 5,29 Liiie of coUimation 4,08. 

Mean 2. 34 13967 Mean 2 34 5,51 

fj UrscVy S. 

Sept. 10— i<^55'j|[i",i4 Scpt.2o— 1^55' 4",4i Zenith dist. 1^ 55' 3",o3+r',65 (rcfr. &c.)=:i^ 55' 4",63. 

23 54 59>8o 24 4,84 Line of collimation 2,79. 

25 55 2,57 26 7.75 
30 5+ 57>42 28 5,6:1 

Oct. 3 6,41 

Mean i 55 0,23 Mean i 55 5,82 

^ Ursce, N. 

Scpt.26— 3<>44'ii",63 Sept. 24— 3^ 44' 6^,09 Zenith dist. 3^ 44' 8",63 + 3",73 (rcfr. 5cc.)=:3«>44' u'',36. 

30 4»07 Line of collimation 3,0. 

Oct. 3 5,28 

Mean 3 44 5,64 

22 T Herculis, S. 

Sept. 3— s® 25' 50^78 Sept. 1 8— .5® 25' 58^,80 Zenith dist. s'* 25' 54",79+ 5^03 (refr. &c.) :rs^ 25' 59^82. 

Line of collimation 4,01. 

a Persei, S. 

Sept. 16— 3« 4'26",57 Sept. 8—3^ 4'30^66 Zenith dist. 3^ 4' 29">53 + 3'^o7 (refr. &c.)r:3'^ 4' 32",6o. 

18 27,69 12 3'>49 Line of collimation 2,63. 
2^ 26,22 19 32,95 

26 27,10 22 32>9i 

25 32,91 

Mean 3 4 26,89 Mean 3 40 32,18 

Capella, S. 

Sept, 14—6^ 26' X2",39 Sept. 1 1— .6<> 26' I9",64 Zenith dist. 6* 26' 16^46 +6^44 (refr. &c.) =6« 26' 22^9cx 
16 13>75 12 18,89 Line oi collimation 2,89. 

19 >3»59 '8 21,00 
21 14,68 20 19,10 
33 12,93 22 18,03 
26 14,48 25 19,64 

Mean 6 26 13,61 Mean 6 26 19*39 

Reduction of the Observations made at the Royal Observatory y and the Zenith 

Distances of the several Stars deduced therefrom. 

jS DraconiSf N. 

AprU 16—0^58' 3/',66 April23— 0^58' 28",07 Zenith dist. o« 58' 3i">i4+o",99 (refr, &c.)=o^ 58' 33%I3< 
25 36,02 Line of collimation 4^07. 

26* 34,98 

Mean o 58 36>22 
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y Draconis, N. 

TftM of Hmb, West. ftce of limb, East. 

April 16— o*» 2'28^37 April 22— o* 2' I9^05 Zenith dist. o** 2' 24",36+ or,oj (rcfir, &c.)£:o^ if 24^39. 
19 29,92 23 2o>54 Line of collimation 4»57* 

25 28,5s 

Mean o a 28>94 Mean o 2 19,79 

45 4 DraconiSj N. 

April 19— 5^25' I4*,5i April23— 5*25' \j ,.7 Zenith dist 5^ 25' lo^22+5^59(^efr. fcc.JssS^is' I5*,8i* 
25 14*03 Line of collimation 4,05. 

Mean 5 25 14^27 

46 cDraconiSj N. 

April 25— 3*51' S7*,64. 

51 Draconisj N. 

April i9-^i' 3/ 18^23 ApriUj— 1*37' 8^79 Zenith dist. i^ 3/ I2^6l + ^^54 (rtfr.&cOsi^s/ H^»S' 
25 14,62 Line of collimation 3>8i. 

Mean i 37 16,42 

1 K Cygni. 

April25— l•3I's4^I4 ApriU3— 1^31' 46^65 Zenith dist. i** 31' 50", 39 +1^48 (rcfr.&c.)=:i*3»' S^^8^ 

Line of collimation 3, 74* 

10 < Cygtii. 

April 19— o** 9'45^02 April 23— o® 9'j3",90 Zenith dist. o® 9' 49",4i +0^20 (rcfr. Ike.) =0^ 9'49^6o. 

Line of collimation 4,44. 

y Ursa. 

ApriU4— 3*19' 7^o8 April 2j—3<» 18' 55^69 Zenith dist. 3^ 19' i",43 + 3",24 (refr. ^0=3'* 19' 4^67. 

22 SS'SS Line of collimation 5,65. 

23 56,12 
Mean 3 18 55,78 

fi Ursa. 

April 16— 1® 10' I0^I9 April23— .1** 10' 17^,60 Zenith dist. i** 10' I3^85 + l^22 (tefir. &c.)=:i* 10' l5^0f. 

Line of coUiniation 3,70. 

85 I Herculis. 

April 16— 5* 20' 2o'',47 April23— 5* 20' 32^04 Zenith dist. 5® 20' 25*',IO+5^6I (ftfc, &c.)s:s* 20' 30*,7f« 
19 ^S»^7 Line of collimation 6,93. 

Mean 5 20 18,17 

Capella. 

Aprili3— 5*^41' 2l^o9 April 44^5^ 41' 3cr,9i Zenith dist. f 41' 26^,42+5^,79 (refr. &c.)s:s^4r32%2f, 
21 22,74 Line of collimation 4» J. 

Mean 5 41 21,91 

o » 
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Previous to my entering on the following article, it i 
not be improper to exhibit, under their proper points of v 
the several quantities derived from observation, expressiv 
the differences of the zenith distances, or the deviation of 
point of intersection of the meridional and horizontal wires f 
the true line of collimation. 



// 



At.Dunnose. 

jS Draconis • - - - 3,42 

y - - - 3,64 

45 rf - - - - 4,4,6 

46c . - - - . 3,41 

51 « - . . 3,40 

II - - - - 3,68 

16 .... 3,58 

ixCygni .... 3,80 

lOi .... 3,15 

y Ursse - - . - - 3,02 

ir - - - - 3,06 

K - - . . 3,76 

851 Herculis - - - - 3,46 

V - - . . g,35 

52 - - - 3,76 

88 T r— - _ - _ 3,16 

Capella - - - - 3,31 



At Clifton. 

/3 Draconis - - - - 3i78 

y - - - 3,30 

/^d - - - - 3,7a 

^$C « - - - 3,4,7 

51 - - - 4,15 

/* - - - 3,25 

16 — . - - 3,4,0 

iieCygni- - - - - 3,68 
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icCygni - - - - 3.55 

ij Ursae ----- 3,67 

t - - - - 3,37 

85 / Herculis - _ _ ^,^3 

V - - - 4,14, 

52 - - - - 4,04, 

sax _ - 4^16 

a Persei _ - - 2,28 

Capella - - - - 5,30 

At Arbury Hill. 

/3 Draconis - - - 2,71 

y - _ _ 2,Q3 

45^ - . - 3,65 

4^ C - . - 3,2:1 

51 - - 2,89 

1 jfcCygni - - - - 3,23 

10 < - - - 2^^g 

y Ursae - - - - 4,08 

11 - _ - « 2,79 

K - - - - 3,00 

as T - - - 4,01 

et Persei - - - - 2,63 

Capella _ - _ _ 2^89 

At Greenwich. 

/3 Draconis _ - - - 4,07 

y - - 4»57 

45 rf - - - 4^05 

51 - - 3,81 

i*Cygni - - - - 3,74 

10 < _ _ _ - 4^^4 

y Ursae - _ - - ^fi^ 

'^M. ■- -- ■- -. 4%° 
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Amplitudes of the celestial Arc comprehended by the Stations 

Dunnose and Clifton. 

yi Urso'. 



/3 Dracanis. 

Zenith distance at Dunnose 
Ditto . Clifton - 

Amplitude of arc 

y Draconis. 

Zenith distance at Dunnose 

Clifton - 

Amplitude of arc 

45 d Draconis. 

Zenith distance at Dunnose 

Cliftoa 



I 50 5,24 Zenith distance at Dunnose 
I o I7>84 



Clifton - 
Amplitude of arc 

y Ursa. 

^ S3 5^»^3 Zenith distance at Dunnose 



2 50 23,08 



I 56 26,64 



Clifton 



2 50 23,27 Aroplxtude of arc - 

^ Ursa. 

6 16 47,66 Zenith distance at Dunnose 

3 26 22,92 Cli^n 



Amplitude of arc 

51 Draconis. 

Zenith distance at Dunaose 

CUfton - o 21 38,12 



2 50 24,74 Amplitude of arc 

52 Herculis. 

2 28 44,05 Zenith distance at Dunnose 

Clifton - 



Amplitude of arc - 2 50 22,17 

46 c Draconis. 



Zenith distance at Dunnose 

CUfton . 

Amplitude of arc 

16 Draconis. 

Zenith distance at Dunnose 

Clifton 



Amplitude of arc 

85 / Herculis. 



18 42,93 

3 9 6,98 

z SO 24,05 

4 ^o 36,23 

1 20 13,53 

2 50 22,70 

5 20 35,66 
2 30 10,37 

2 50 25,29 

4 17 >>28 
7 7 25*45 

2 50 24,17 



Amplitude of arc 

ft Draconis. 

Zenith distance at Dunnose 

Ctitton 

Amplitude of arc 

10 I Cygni. 

Zenith distance at Dunnose 

CiiitoQ • 

Amplitude of arc 

1 X Cygni. 

Zenith distance at Dunnose 

Clifton . 

AiD{rfirDdeof afc 



4 43 28,93 Zenith distance at Dunnose 4 30 1,95 



» 53 6>H 
2 50 22,69 



Clifton - 7 20 24,98 



2 50 23,03 



Amplitude of arc 

u Herculis. 

2 42 33,26 Zenith distance at Dunnose 4 i 33,24 

Clifton - 651 56,80 



-07 5'»25 

2 50 24,51 Amplitude of arc - 2 50 23*56 

22 T Herculis. 

4 ^ 59>30 Zenith distance at Dunnose 3 49 37,10 

Clifton * 6 40 1,29 



I 16 38,20 



2 50 21,10 



2 50 24,19 



Amplitude of arc 

Cdpdla. 

o 41 43,68 Zenith distance at Dunnose 4 50 2,8ft 

Clifton - 7 40 25,66 



2 S 42,22 

2 50 22,90 
2 23 22,86 

o 27 0,32 



Amplitude of arc 



2 50 22,78 



2 50 23,18 
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Amplitudes of the celestial Arc comprehended by the Stations 

Dunnose and Arbury Hill. 



i3 Dr aeon is. 



O 9 



Zenith distance at Dunnose i 50 5,24 

Arbury Hill o 13 4s»S2 

Amplitude of arc - i 36 19942 

y Draconis. 

Zenith distance at Diiimoie 053 56,63 

Afburyilill o 42 22,73 

Amplitude of arc - i 36 19936 

45 d Draconis. 

Zenith distance at Duniose 6 16 47,66 

Arbury 11:11 4 40 27,21 

Amplitude of arc - i 36 20,45 

51 Draconis. 

Zenith distance at Dunnose t 2844,01 

Arbury Hill o 52 24,42 

Amplitude of arc - 1 36 19,59 

46 c Draconis. 

Zenith distance at Dunnose 4 43 28,93 

Arbury Hill 3 7 9,30 



Amplitude of arc 



1 % Cygni. 

Zenith distance at Dunnose 2 23 22,86 

Arbury Hill o 47 2,92 

Amplitude of arc - 1 36 i9>94 

10 / Cygni. 

Zenith distance at Dunnose o 41 40>68 

Arbury Hill o 54 39*09 



Amplitude of arc 

71 Ursa. 



I 36 19,77 



Zenith distance at Dunnose o 18 42,95 

Arbury Hill 1 55 4,63 



Amplitude of arc 

Capella. 



I 36 21,70 



Zenith distance at Dunnose 4 50 2,88 

Arbury mi 6 26 22,90 



Amplitude of arc 



I 36 20,02 



1 36 19,63 



Difference between the Parallels of Latitude of Dunnose and 

Greenwich. 
jQ Draconis. y Draconis. 

O t » 0*0 

Zenith distance at Dunnose i 50 5,24 Zenith distance at Dunnose o 53 56,63 

Greenwich o 58 33,13 Greenwich o 2 24,39 



Difference of latitude o 51 32,11 



Difference of latitude o 51 32,24 
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45 d Draconis. 

Zenith distance at Dunnose 6 i6 47,66 

Greenwich 5 25 15,81 

Difference of latitude o 51 31,85 

51 Draconis. 

Zenith distance at Dunnose z 28 44*05 

Greenwich i 37 14.25 



Difference of latitude o 51 29,90 

1 K Cygni. 

Zenith distance at Dunnose 2 23 22,86 

Greenwich i 31 51,87 

Difference of latitude o 5 1 30,99 



10 I Cygni. 

Zenith distance at Dunnose o 41 40,68 

Greenwich o 9 49,60 

Difference of latitude 051 30,28 

y Ursce. 

Zenith distance at Dunnose 4 10 36,23 

Greenwich 3 19 4,67 

Difference of latitude o 51 31,56 

iy Ursa. 

Zenith distance at Dunnose o 18 42,93 

Greenwich i 10 15,07 

Difference of latitude o 51 32,14 



It will now be proper to exhibit the various results, as pre- 
viously deduced ; the amplitudes of the several arcs will then 
stand as follow. 

Arc between Dunnose and Clifton. 



(i Draconis 

y 

45 J 

4^6 c 

51 

16 



2 50 23>o8 



^ Ursae 

y 



1 K Cygni 

10 / 

85 i Herculis 

V ■ 

52 

£2 T 

Capella 
Mean amplitude 



2475 

22,17 
24^51 

2 l,10l Extreme results. Mean 23^,19, 
2 ? 20 J ^^^ might he rejected 

22,70 
24,05 
23,18 
22,90 

23^03 
23.56 

24^17 

24,19 
22,78 



2 50 23,38 
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Between Dunnose and Arhury Hilt. 

/3 Draconis - - 1° 36' 19"^« 

y - - 19.36 

45 f/ _ - - 20,45 

46 c - - - 19,63 

51 - - - - 19,59 

1 K Cygni . - - - 19,94 

10 i - - - - 19,77 

If Ursae _ - - 21 ,70 

Mean amplitude - - 1 g^ 19.98 

Between Dunnose and Greenwich. 
j8 Draconis - - o' 51' 33", 11 

y _ _ _ _ 32,24 

^d _ - - 31,85 

51 - - 29,90 

i K Cygni - - - - 30,99 

10 1 • - - - 30»s^8 

y Ursae - - - - 31,36 

1 - - - 3^.14 

Mean amj^itude - - o 51 31,39 

It is very genertHy known that his Grace the Dake of 
Marlborough is possessed of an excellent quadrant, made by 
the late Mr. Ramsben, and that he has for some years iK^en in the 
habit of using it at Blenheim. As my metidioiMl line is not far 
eastward from his Grace'&observatory , the zenhh distance of any 
star or stars there determined, from a course of accurate obser«> 
vations, must afford me the means of ascertaining the lengths of 
the degrees on the meridian, at the middle points between 
Blenheim and the two extremities of my arc. I therefore ap«^ 
plied to his Grace, requesting hhn to favwir me with any 
observations he might harve made, and with permission to pt^Mish 

P 
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them, if I thought proper. His Grace was pleased to cx)mply 
with my request ; and I now avail myself of the advantage pro- 
cured by that condescension. 

Blenheim Observatory. 
Zenith Distances of y Draconis^ reduced to the Beginning of the 
Tear 1794,/rom Observations made in five successive Tears j by 
bis Grace the Duke of Marlborough. 

From the observations of 1 794, 0° 19' \f'j^% yDraconis south of the 

1795 17*70 zenith. 

179^ ^7S^ 

^797 i7»4<8 

^7^ i7.3« 

Meano 19 17,46. Therefore, the mean 

zenith distance of y Draconis, at Blenheim, on the 1st of January, 
1802, may be taken at 0° 19' 23",o6 south. The zenith dis- 
tance of this star, at the same period, at the station Dunnose, 
as derived from the late operation, is 0° 53' s^'\6q north; 
therefore, o^ 53' 56^,63 + 0° 19' 23",o6 == 1" 13' i9'',69, is the 
difiference of latitude between Dunnose and Blenheim observa- 
tory ; and here, perhaps, it may not be improper to advert to 
page 6'/^ of the Phil. Trans, for 1 800, where the observed and 
computed latitudes are given, the former being 51^ 50' 24'^9, 
and the latter 51"" 50' 2b",i.. The latitude of Dunnose is 
ScP $Y 8'',ai, that of Greenwich being taken at 51° 28' 40"; 
and their difference 0° 51' 3i",39, as derived from the observa- 
tions made with the new sector. Hence, 50"" 37' 8". 21 -|- 
l"" 13' 19^,69 =51'' 50' «7">9, must be the latitude of Bienheimt 
within a small part of a second of the truth. But it will be 
improper to dwell on this matter at present ; and^ therefore^ I 
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j^hall. conclude this article with giving, in order, the subtenses 
in the heavens, of the different parts of my terrestrial arc. 
1 . Dunnose and Clifton - - s° 50' «3",38 
fi. Dunnose and Arbury Hill - 1 36 19,98 

3. Arbury Hill and Clifton - - 1 14 3,40 

4. Dunnose and Greenwich - o 51 31,39 ' 

• » 

5. Greenwich and Clifton - - 1 58 51,59 

6. Arbury Hill and Greenwich - o 44 48,19 

7. Dunnose and Blenheim - 1 13 ^9^9 

8. Blenheim and Clifton - - 1 37 3,69 

Determination of the Lengths of the Degrees on the Meridian^ in^ 
the middle Points of the several Arcs given in the last Article. 

On a reference to the Phil. Trans, for 1800, it will be founds 
that Blenheim Observatory is 446458 feet from the perpendicular 
to the meridian of Dunnose. But the parallel to the perpendi^ 
cular at Dunnose, from that observatory, where it cuts the 
meridian of the former, is about -7^ of a second in latitude north 
of the latter; therefore, 446498 feet may be taken for the 
distance of Blenheim north of Dunnose. This premised, we have 
the following terrestrial arcsj in conjunction with the preceding 
celestial ones, for computing the lengths of the several degrees. 

Arcs. Feet. 

1. Dunnose and CMori - - 1036337 

a. Dunnose iand Arbury Hill - - 586320 

3. Arbury Hill and Clifton - - 450017 

4. Dunnose and Greenwich -r 313696 

5. Greenwich and Clifton - - 722641 

6. Arbury Hill and Greenwich - 272624 

7. Dunnose and Blenheim - - 446498 

8. Blenheim and Clifton - - 589S39 _ \ 
P s 
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And, by simply dividing the terrestrial arcs by their corre- 
sponding celestial ones, and afterwards multiplying the several 
quotients by ffioo"^ we shall get the lengths of the degrees as 

follows. 

Fatlioms. 

Middle p(Nnt \fe!tNeexi Dunnose and Clifton ^ 60820 

Dunnose and Arbury Hill - 60864 

Arbury Hill and Clifton - 60766 

Dunnose and Greenwich - 60884, 

Greenwich and Clifton - 60794 

Arbury Hill and Greenwich 60849 

Blenheim and Clifton - 60769 

Blenheim and Dunnose - 60890 

Taking the latitude of Greenwich at 51'' 28' 40", from the 
Mveral arcs now ^ven, the latitudes of their middle points are 
easily found ; and, with the lengths of the degrees, when pro- 
perly Mianged, will stand as follows. 

Latitude of oiddfe 

Arbuiy Hill and Clifton 
Blenheim and Qifton ^ 
Greenwich and Cliftcm 
Dunnose and Cliftcxi 
Arbury Hill and Greenwich 
Dunnose and Arbury Hill 
Blenheim and Dunnose 
Duiinose and Greenwich 

VoU. Vht dtinide of Arbury Hill, above the level of the sea, is 804 feet. The 
altitudes of the stations southwanl of Arbury Hill, are given in the former accounts of 
the triffonometriail operations : those to the northward of Arbury Hill may be found 
bom the Mdiomvag data. 



point. 


Fathoms. 


5«* 50' 29",8 


6&jm 


5« 38 56,1 


€o7€q 


5« «8 5.7 


^794 


5» s 19,8 


6o8so 


5> 51 4>l 


$0849 


51 35 i8,« 


60864 


51 13 »8,« 


60890 


51 s 54,« 


60884 




Gringlnr, dap. if iof. — M Uollan HiU, Bardon Hill, elev. %' 3$^^ Orpit Heights, 
elev. la^oi*; Sotton, dev. / i2\^Ai Bardon Hill, Corlcv, dep. i6f %'; Arbury Hill 
dep. iff ^\ Cutk Ring, dep. 12' 50*; Sutton, dep. 19' 48^ Orpit Heights, dep. 6' 35 ' 
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CONCLUSION. 

From this measurement it appears, that the length of a 
degree on the meridian, in latitude 52° a' 20", is 60820 fathoms. 
This conclusion is deduced from tlie supposition of the whole 
arc subtending an angle of 2' 50' 23",38 In the heavens, and a 
distance of 1036337 feet on the surface of the earth. 

The length of the degree at the middle point (51° 35' 18") 
between the southern extremity of the arc and Arbury Hill, is 
60864, fathoms ; which is greater than the above, and exceeds it 
by 44 fathoms. But this degree, admitting die earth to be an 
ellipsoid, with the ratio of its axes as 229 to 930, should be 
about 10 fathoms less. If the measurement of the terrestrial 
arc be sufficiently correct, and the earth of an elliptical form 
in these latitudes, cither the arcs allbrding the deductions are 
incorrect.or some material deflection of the plumb-line has taken 
place, at one or two stations, from the effect of attraction. 

Without arrogating to myself any merit from the pains taken 
in the performance of this undertaking, I may say, I am so 
perfectly convinced of the general accuracy of the whole, that I 
cannot for a moment doubt the collective evidence of its suffi- 
ciency. From an examination of my field books, and from the 
remeasurement of the chains used in our base-hneon Misterton 
Carr, I think it is probable that an error in the whole distance, of 
197 miles nearly, does not subsist to an amount of more t!ian 
100 feet, corresponding to 1" in the amplitude of the whole arc; 
and I also think it probable it cannot amount to half that 
quantity. The supposition of the zenitli distances of the stars 
being generally erroneous, at any one station, cannot be ad- 
mitted, unless it should be Imagined, that the plane of the 
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sector's limb was not got into that of the meridian. Such an 
idea, however, can scarody be entertained, after a careful exa- 
mination of the several observations, and a due attention to the 
means by which the instrument was made to assume its right 
position. Peiiiaps, also, I should not fail to observe, in this 
place, that although the instrument was always brought into the 
plane of each meridian by means of the telescope attached to 
the side of the great tube, and the azimuth circle, yet, having 
two good chronometers in my possession, I repeatedly verified 
the truth of the sector's position, by observing the transits of 
two stars, north and south d[ the zenith, at the greatest distances 
my arc would admit of. But, to return, if there be an error in the 
amplitude of the total arc, from a ddlection of the plumb-line at 
either of the stations, it is not probable that any such deflection 
existed at Dunnose ; as the deviation of it towards the north, 
from a deficiency of matter towards the channel, would tend to 
diminish the inequality between the lengths of the two degrees. 
This will be evident, cm consideration. I am therefore disposed 
to believe that the plumb-line wa^ drawn towards the south, 
from the acticm of matter, both at the northern extremi^ of the 
arc and at Arbury Hill, but more particularly at the first- 
mentioned station. If this were partly the case, and both Dun- 
nose and Arbury Hill were free from any such prevailing cause, 
the total arc must be too great, if taken at s"" 50' S3'',38, by 
about 8'', nearly answering to 2," on each degree. A deviation of 
8" from the true vertical, is a large quantity ; nor can the causa 
of it be assigned, unless it be also supposed, that the matter pro- 
ducing that deflection extends in a southern direction beyond 
Arbury Hill. If the error, though not probable, as above ob- 
served, be supposed to exist at Dunnose, it must amount to 
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niore than lo''; and that too from the effects of attraction in a 
southern direction, where the deficiency of matter would lead 
us to believe the reverse would happen. 

I am perfectly aware that it is possible to state a case, in 
which the plumb-luie of a sector would deviate from the true 
vertical by such a quantity. Thus, for instance, in a chalky 
county^like the southern part ofnhe kingdom, if the instrument 
were set up adjoining the terminations of two strata running 
east and west, one of chalk and the other of much denser ma- 
terials, the effect would be as we have found it. But, at Dunnose, 
this argument does not apply; nor is there reason to believe, from 
external appearances, that it will do so, with regard either to 
Arbury Hill or the northern extremity of the meridional line. 

It was the discovery of the disagreement between the subtense 
in the heavens, of the whole arc, and its corresponding terrestrial 
one, with those of its parts, which led me to apply to his Grace 
the Duke of Marlborough, for the observations made at 
Blenheim on y Draconis, or some other star. His Lordship's 
compliance with my request, is shown, from the Table of results, 
to be serviceable; as the arc contained between the observatory 
at Blenheim and Dunnose, deduced from his Grace's observa- 
tions, and those made at the latter place, with the meridional 
distance 4,46498 feet, give 60890 fathoms, for the length of the 
degree on the meridian in latitude 51'' 13'; which agrees nearly 
with the length of the degree at the middle point between 
Greenwich and Dunnose. However, under all considerations of 
the means by which the degree in 51'' 13' has been obtained, I 
am inclined to believe there is an uncertainty in it, of 6 or 7 
fathoms, answering to about y in latitude. 
But, if the measured space between his Grace's observatory and 
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Dwitioee^ with it» ain{^itde, ( i"" 13' ^9" 3^9) ^ used in findii^ the 
meridional (fotance of the whole arc, (its corresponding anipiH 
tude,) we shall get £"" 50^ 1 i'',8o for its subtense; which argues a 
deflection from the vertical at Clifton =: 11 "^yg. If the meridional 
<fistance bet^^een Dunnose and Greenwich be used, we shall, 
from the same mode of proceeding, make it =: io'',3. Irt stK)rr, 
the general tenor of the observations seems to pitive, that the 
plumb-line of the sector has been drawn towards the south at 
all the stations ; and that by attractive forces, which increase as 
we proceed northward. On a further prosecution of this Survey, 
the zenith sector will be taken forward in that direction, which 
will aflford an opportunity of throwing further light on this 
interesting subject But meridional operations carried on in in- 
sular countries, are not so likely to aSbrd just conclusions with 
regard to the difllerent lengths of the degrees, as the same 
operations conducted in places very remote from deep seas. 

From the late operations of the French Academicians it 
appears, that the meridional distance between Dunkirk and 
Barcelona is 275792,36 modules, the metre being 4439296 lines 
of the Peru toise = o,s56537th part of the module, at the tem- 
perature of melting ice. This meridional distance, therefore, 
ccmverted into E^iglish feet, is 3527931. The distance between 
Dunkit^ and Paris is 133758 feet, and the distance between 
Paris and Greenwich = 963954 feet; therefore, 830196 feet 
is the distance between Green^\ich and Dunkiiic. The distance 
between Greenwich and Clifton is 72264,1 feet ; henoe, 44,1 1968 
feet is the meridional distance between Clifton and Barcelona. 
The latitude of Bareekma is 41^ 21' 48^,8; the latitude of 
Greenwich is 51^ 28' 40"; and if to this latitude we add i"" 58' 
5i"f59, the arc between Clifton and Greenwich, we shaU get 
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51^ 27' 3i",59 for the latitude of Clifton; and shall then have 
the diffl-rence of latitude between Barcelona and Clifton = 
12° 5' 42",79, sometliing more than the 30tli part of the whole 
circumference of the earth. With this difference of latitude, and 
the abovementioned distance, we shall get 60795 fathoms, for 
tlie mean length of a degree on the earth's surface, in latitude 
4.7" 34.'. Tiie latitude of Paris is 48" 50' 15"; this, with that of 
Clifton, gives 4" 37' i6",^g for the difference between their 
parallels. Tiie meridional distance is 1686595 feet; hence, 
60825 fathoms, is the length of the degree in latitude 51° 9'. 

With regard to the latitudes of places published in our former 
papers, those referred to the meridian of Greenwich are to 
remain uncorrected, since the computations were made with 
nearly the same length of a degree on the meridian, as that at 
the middle point, now deduced, between Dimnose and Green- 
wich, viz. 60884 fathoms. As to those places referred to the 
new meridian, viz. Dunnose, Butterton, and St. Agnes Beacon, 
1 " is to be added to the latitudes of them all ; because the latitude 
of Dunnose became the standard, which was then computed 
to be 50° 37' 7",3, but is now found, from the zenith distance* 
of the stars observed there and at Greenwich, to be 50° 37' 8",2. 

By way of Appendix to this Paper, I shall subjoin the latitudes 
and longitudes of those places intersected in the survey of 
Essex, Suffolk, &c. whose distances from their respective places 
of observation are given in the Phil. Trans, for 1800; tliis 
cannot but be highly useful, as they may be depended on, thQ 
interior survey of those parts having since proved that no erro- 
neous intersections were made. 
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APPENDIX. 

Bearings of the principal Stations in the Counties of Essex, (Sc. front 
the Parallels to the Meridian of Greenwich ; and likewise their 
Distances from that Meridian. 



.] 



Sevemdroog 
Old Station, Wrot- 

Scverndroog 

New Station, 

Wrotham 
Severiictroog 

Gravesend 
Langdon Hill 
Hadkigh 
Gravesend 

Graves end 
Hal stow 
Gad's Hill - 
HaKtow 
Hadleigh 
Shrppey 
Hjlstow - 
Sheppey 
Hals row 
Sheppey 

Sheppey 

HaUtow 

Hadieigh 

Rayleigh 

Frieraing 

Langdoij HiU 

Sevemdroog 

Langdon Hill 

Rayfeigh - 

Langdon HiU 

Rayielgh 

Danbury 

Fricrning - 

Tiptree- - 

Danbury 



Langdon V. 
Hadieigh 



Sheppey 
South End 
Rayleigh 
Prittlewell 



^6 2; 19 SE 



38 43 II NR 
S3 ao SE 



7 19 NE 
68 48 4 NE 



, 39 



, NE 

9 32 31 NE 

^7 'S 37 St 

7 45 S9SW 

79 S6 !3NE 

5S Z4 4& SE 

5; 38 3.SW 

"'■ 46 I NE 

55 56 SE 

11 1 SE 

31 7NW 

17 7NE 

30 49 i7NW 

±2 4; 6 NE 

17 qi 12NW 

33 18 22 SE 

6 16 7NW 
b6 3 4S SE 
4.,- 6 25 SE 

9SS ■°N/^ 
71 S7 58 NE 
29 39 



nerning 

Signal Staff, 

Shofburyness 

Old Station, 

Tip.ree 

Tillingham 
Steeple 



^3 3 



NE 



5 46 56 N 

59 55 o ^^ 

',1 35 14 SE 

3 45 9NE 

4! 44 ^ NE 

SJ 59 '"^^ 

54 44 '7 ^E- 

B4 58 57 SE 



Feet. 

71978' 



84fltJ3 I 

3+S89 J 
96515 I 
96515/ 

'33643 ; 

'33''44/ 
IZ9041 I 

129039 ; 

ios'.03 1 

105603; 
'76^73 \ 
.76273 ; 

160^36 

moS36/ 
138/09 1 

160S44 1 
iCo:^44 \ 
1684.3-1 
108413; 
'--37M 
'70373 i 
'30525 1 
'3053' 1 
■30530 J 
839'9 I 
83919 J 



100544! £ 
Triptree, by mistake, in the former p«rt of this Survey. 



'503141 
.563.0 
150320 J 
200547 I 



Feet. 

7W7 E 
8488! E 

96515 E 
'33'>43i E 

29040 £ 

:056o3 £ 
176273 E 
160836 E 
138709I E 
[60844 E 
168413 E 
170374! E 
130528! E 

83919 £ 
179734 E 
156314 E 



59 '45 1 

S9'44j 
'5434 I 

'S43W 

27920 I 

27921 ; 

20 145 1 

26145 ; 

76071 
7607; 
23629 1 
23629 ; 
22108 1 

2ZI09 / 

214+1; 
40B51 1 
4.fejo ; 

26757 \ 

51908! 
51907/ 
1045 I ] 
'0447; 
87654] 
87664 \ 

72488 i 
7^487 / 
17086 1 
17-93 J 



1786 
[5.1 '1 

isis; 



Feet. 
S9>4+f S 

'S433|S 

27920IN 
26.4s N 
7607 S 
23629 S 

22ioS!S 

2144, N 
40850JN 
26756iN 
S'907sN 
10449 s 

8766+ N 

72487! N 
17089 N 

112785 N 

8.SH N 



F 
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^^H 


1 


=ao... 


Beailngi. 


D..l.ncE 


Men. 


from p«- 
p.nd>cuJ>r 


Meu. ^^^1 








Feet. 


Feet. 


Feet. 


^^M 


^H Danbuty 
^H Tilliiieham • 


Peldon 


6z 33 13 NE 

6 ijNW 


200463 ] 
20046 s J 


2004*4 E 


.IJ986 1 

113983 


123984 ^^H 


■ Pridon - 
V Tillineham - 


Flagstaff. St. 
Osyth Priory 


Sj ,8 39 SE 
♦8 i= S7NE 


243S0S 1 
2438,2/ 


243808 E 


II9J8+ 
119.82. 


119283 ^H 


^ Danbury - 
Peldon • - 


Great Tey 

Steeple 


JO 11 4s NE 
tS 38 JoNW 


169380 1 
169382] 


16938, E 


.54381 

'54381 ; 


154381 N . ^H 


Peldgn 
Great Tey - 


Stoke Steeple 


35 41 NE 
43 Ji 34 NE 


201127 I 
201127/ 


201127 E 


187921 

187921/ 


^^1 


Peldon 
Siokc - 


Thorp Steepli 


75 »i 4'iNE 
;z 30 43 SE 


2631631 
263164/ 


263163 E 


140362 
1403^8 _ 


140359 ^^M 


Peldon 
Thorp - 


Little Bentley 


60 4 S7 NE 
63 15 21NW 


244846 1 

2,4846 ; 


244846 E 


H9i»3 
i6S6;5 


1495'! '^^M 


^1 Litih Beniley 
H Thorp ; 


Dover Court 


63 3. 9 NE 

JS 26 S9NE 


283313 1 
.83321 1 


283322 E 


M ^^H 


^K Tillingham - 
^B Danburv 


Wett Mersea 


;; 58 2, NE 
73 4s ao NE 


206545 1 
206543 J 


206544 E 


109809 
109811 j 


109810 ^^^1 


^B Great Tcy 
^B Stoke . . 


St. Mary's, 

Colchester 


84 22 42 SE 
, 47 26 5E 


202276 


202276 E 


'S"43\ 
'S"43 J 


N ^H 


^H St. Mary'i Col- ' 












^^^H 


^1 Chester - 
^H Stoke 


Little Bromley 


76 2 46 NE 
49 4S S" SE 


234987 \ 

234988 / 


234987 E 


1592701 
•59270, 


159170 ^^H 


H J''°^o ■ ■ 




,4 37 54 NW 


250358 




189406] 




^H Dover Court 


Tatlingstone 


n so 38 NW 


250351 


250353 E 


189405 


189402 H. ^^H 


^1 Stoke 




8« 17 13 NE 


250350! 




189393 J 


^^^^1 


^H Taningstone 
^H Dover Court 


Rushmere 


j; 36 22 NE 

,+ 947NW 


270865 \ 
270864 J 


270864 E 


218047 
218050 J 


21804S N ^^M 


^^B Rushmere 
^H Dover Court 


Falkenham 


36 17 7NE 


J020SS 1 
302054 / 


302054 E 


194183) 
194'9'>J 


J94189 ^^H 


^H Rusiimere - 
^H Falkc-nham 


Woodbridge 


55 2, 43 NE 
II 9 .7NW 


295524 "l 
295524 


295524 E 


227J1. 
227312 


2>73i> N '^H 


^f Woodbridge 
Falkenham - 


Butley Steeple 


8; 40 4; NE 
37 32 45 NE 


329485 
329485/ 


32948s E 


229878 
229879 


229878 N ^^1 


Falkenham 
Builey 


Light House. 
Orford 


59 30 44 NE 
78 42 16 SE 


354267 \ 
354266/ 


,54266 E 


224929 1 

247^89 "I 

247087 


214929 ^H 


Rushmcre 
Woodbridge 


Otley Steeple 


6 39 43 NE 
,7 s 17NW 


274256 
274252/ 


274254 E 


247088 N ^^M 


ffi™.„- .- } 


Henley Steeple 


S3 443SW 
33 4S WNW 


259074 "l 
259076/ 


259075 E 


=35681 1 
235681 / 


23568. N ^1 


Heiiley 


Copdook 

Steeple 


!3 3 13 SW 
6049 ,3 SW 


24555^1 
245 s 59 


2455S7 E 


203918! 

203917/ 


Z03917 ^^H 


H Copdock 
■ Henley - - 


Naughton 
Steeple 


SI 26 57 NW 
SI 3S 53 SW 


21404s 
214046/ 


21404; E 


229030 
229030 / 


229030 ^H 


^H Great Tey - 
H Stoke - - 


Twinste.td 
Steeple 


12 47 hNW 
86 26 30 NW 


161215 1 
161198 


161206 E 


161198 
161 19S 


^^^1 


^H Stoke 

^B GlemsforU ■ 


Lavenham 


28 18 20 NW 
87 4 35 NE 


178348 1 
178348/ 


178348 E 


230216 

230216/ 


Z30216 N ^^^H 


^B Stoke 

^H Lavenham - 


Bulmer 


73 17 13NW 
39 30 loSW 


1549161 
■54915 J 


154915 E 


1017921 
201793 / 


20,79< N .^H 


L 


^^m 
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DiiUnce 
from per- 



Tiptrte - 

GalljwoodCom- 



Toppesfield • 



High Easter 



Thaxted 

Brentwood 

Spire 

OltlStaiion, 
High BCtrcti 

Station, 
Hampsteait 
nv Station, 
High Bcccn 

tpping Mill 
Bcrkharnp. 

stead Gjzcbo 63 
NasingSicipl; 
Heun.mod ' 

Mount 
TUorley 

ateeple 
Elmdon 



Rickling 
Albury 
8a] sham 



+ 3S SW 
. 48 30 NW 
' 14 50 SW 
■ 52 10 SW 
\ +9 54 NE 
.59 iiNW 
'45 6SW 
\ as 56 SW 

' 18 50NW 
[ 33 loNW 

i 14 10 NW 
I 30 50NW 
1 7 31NW 
r 9 51NW 
I 2S 9SW 
1 49 o SE 
! 33 51 NW 
. 51 loSW 
I 34 10 SW 
. «3 19 NE 
14s 17 NW 
I 8 z8 NE 
. 4436NW 
; 14 KNW 
i44 33SW 
I 45 1 NE 

^ 18 44NW 

I 4 +oNE 
; 14 9 NE 
' 15 36NW 

56 iNW 

36 7SW 
35 4z NE 
14 58 SW 
40 8SW 

57 48 NW 

5 51NW 
8 3jNW 

3+ S» SE 
Sg 52 NW 

37 +3 5W 

6 30 SW 
S7 18 NE 
49 38NW 



F«t. 

152636 
130796 
110796 

61196 

110796/ 



9338' 

79108 1 
79109/ 
SS309I 
55303/ 
64941 \ 
64940 / 
77490 1 
7747S \ 
77480 J 
68984 -. 
68984 I 
81171 
81.7) 
398" 1 
39816 ] 
7661 " 



11741 J 
^7987 t 
27993 ' 
10875 

5 



.S7io\ 
55691 / 
31376 1 
3*356/ 
19669 I 

19660 ; 
40935! 

4^93' / 
19669 I 

1965 1 ; 
71969) 
71970 j 



Feet. 

152636 E 

130796 E 

61298 E 

130796 £ 

9338s E 

79308 E 

55306 E 

64940 E 

77481 E 

68984 £ 

8117 £ 

39814 W 

7661 £ 

11741 B 

17990 W 

10875 E 

SS7DI E 

33366 £ 

39664 £ 

40918 E 

1 9660 E 

71969 E 



Ftet, 
338903 -1 
328903 / 
94070 1 
94069-; 
5*599 \ 
53593 / 
80657 j 
80659/ 



120610 1 
130612/ 
37468 1 
27+64/ 
104s SS \ 
104556 / 
71003- 
174000 
'73985 J 
52063 1 
53060 I 
67219 1 
67219 / 
3«5S I 
31056 / 
672&S •, 

67264 J 

77457 . 

771-57 J 
1C1790I 
1017^6 i 

97046 
166717 1 
166674/ 
'35373 1 
■3S3«' J 

:03744 1 
203717 J 
170651 I 

-6664 ' 

55=7' 1 

55073 ' 

39385 i 
339171 i 



Feet. 

328903 N 
19 069 N 

80658 N 

118787 N 

iio«ii N 
1174(6 N 
litSSS N 

'7399! N 
SK!«1 K 
67.19 N 
J20SS N 
67164 N 

774S7 N 
101788 N 

97046 N 
166701 N 

JS377 N 
103730 N 
1766S7 N 
ISS071 N 
139178 N 
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"7 







Diiunce 






IKftuKC 




Hum* of lUiioiw. 


flminp.. 


mciLdiin. 


Mcu 




l-SS:, 


Ucw. 






<. ' > 


F«t. 


rp^ 




F(et. 


Fm. 


Elmdon - 1 
Balsh»m - / 


Bab rah am 
Mount 


j6 i8 32 NE 
Si 21 4NW 


48970 


48976 


£ 


H?777 


242770 N 


Elmdon 

Bab ra ham Mount 


rriplow 


.3 27 i8NW 
S9 IS iSW 


23894 


3389. 


E 


'^,\^ 


227830 N 


Langdon Hill 
ScverDdroog 


Hornchurch 


87 . 36 NW 
♦7 41 SS NE 
60 30 5 1 NW 
4 3' 59 SE 


S'738 
S»744 


S'747 


E 


30HS 
30J48 


30146 N 


Gravesend 
Hamchurch - , 


Purflcet ClifF 


S397> 
53976 


S3974 


B 


.048 
2050 


lOjo N 


Seven idrooe 
Homchiirth - J 


Barking 


7 S7 S3 NE 
74 58 39 SW 


1754' 
'7S47 


'7S44 


E 


10063 


21069 X 


St. faiil's - "1 
Sweradroog J 


Westham 


71 1+ S4NE 
2+48 33 NW 


226s 
2264 


2164 


E 


.I387 
21388 


2.387 N 



Bearings of secondary Objects, &c. 



tiigti beech - 

Sevtmdroog 

Fricrning 

Hornchurch 

Barking 

Pnrfleet ClifT 

Hornchurch - 

Hornchurch 

Purflcet - 

Hornchurch - 

Purfleet 

RainhaiD 

PurAeet 

Gravesend - 

Severndroog 

Gnmend 

Chadwdl - 

Graveiend - 

Chadwetl 

Gravcacnd 

Chadwell - 

GraTssend 

ChadweU 

Grivesend - 

Chad«rll 

Graveiend 

Hornchurch - 

Grareseiid 

Chadwell - 

Gritvesend - 

Halstow 



Chigwell 
Biilcricay 
Chapel 
Chimney of 

Public House 
Rainhjm 
Stcc|^le 

Beividcrc 
Valence Tree 
Cold Harbour 

Chadwell 

Steeple 
Greys Scecpit 
Flagstaff, Mr 

Button's 
West Thur- 

rock Stccplt 

'est Tilbury 

Sleej'lc 
Nonhileet 

Stee|-I? 
Hoinilon Splie 
Flagstaff, Eas, 

Tilbury 

Steeple 



■ 30 54 NE 
' 21 14 SE 
. 20 37 NE 
: 10 S9 SE 

• 27 igSW 
' 9 ai SE 

I 43 29 NW 
■29 iSW 

18 jiSW 
, 40 S9 NW 
I 38 19 NW 
1 34 59 NW 
I I 3"SW 
I S9NW 

13 saNW 
: 25 30 NE 

> $2 joNW 
1 17 30 sw 
I 59 50NW 
- 49 SoNW 
; jQ joNW 
I 48 40 SW 

' 38 10 NE 

> 40 20 SE 

> 45 17 NW 
. 13 saSW 

10 9 NE 
: 5 26 SE 

• 2 loNE 
I 27 20 SE 
. 47 40 NE 

I > S7NW 



I8S78; 
'8585; 
9S3'4 I 
95373 \ 
22826' 
32817 I 
437»i 1 



i8$8i E 

95373 E 

22811 E 

43723 E 

37807 E 

3133s E 

4J'37 E 

84524 E 

73799 R 

70491 E 

66967 B 

S9420 E 

76623 R 

91496 E 

98431 E 

08534 E 



53508 
53513, 
54286 
54286 
13857 
'3853; 
14835 
14836 ' 
3*63 

30434 
30430 , 
3762 
3760, 
1570 I 

"I 
2348 

»347 
1902 
19031 
1181 
1181 
12548 
125491 
17070 
17074, 
63IZ 
631J 
18391 
18392 



SJS'O N 

54286 N 

13835 N 

1483s N 

3266 N 

30432 N 

3761 N 

1570 N 

653 S 

2347 N 

1902 S 

1181 S 

12548 S 

17072 N 

6312 S 

18591 N 



-iiS 



An Account of the Measurement 



Hahtow - - 
Sheppey 
Haiscow 
Prittlewell 
Ca new don - 
PrittleweU 
Canewdon - 
Bank PlagstaiF 
Canewdon - 



Tillingham - 
PeMun 

Tillingham - 
Peldon 

Tillingham - 
Peldon 

Tillingham - 
Wesi Mersea 
Tillingham - 
Tiptree . 
A It horn 
Tillingham - 
Langdon Hill 
Rayleigh 
Langdon Hill 
Rayleigh 
Rayleigh 
Danbury 
Gaily wood Com- 



Danbury 
Rettendeti 
Canewdon ~ 
Frierning 
Danbury 
Tiptree 
Tillingham - 
Peldon - 
Tillingham - 
Pddon 
Tillingham 
Thorp Steeple 
Little Bcntley 



riiunderslcy 

Steeple 

U-igh Steeplt 

Litile Waker 
g Steeple 

Bank Flagstaff 

Foulness Cha- 
pe! 

Tillingham 
Grange S!g 
nal Sraff 

BradwellPoini 
Signal Staff 

Btightlingsea 

Toleshunt 

Tolesbury 
Steeple 
A I thorn 

Burnham 

Steeple 
Rettenden 

Bunwell 

Sterple 
GrcatBurstead 

Steeple • 
East Banning 

field Steepli 
Hockley 

Steeple 
Stow, Sr. 

Mary's 

Stock Steeple 
mthminitcr 

lyer Marnej- 

Steeple 
St Osyth Point 

Signal Stat) 
Great Clack- 
Sig, Staff 



36 10 NE 

. 79 4.8 NW 

; 40 43 NE 

> 58 II NE 
I 3S 19 SB 

; 58 II NE 
I IS 19 SE 

I 4 4' NE 
6 49 SE 

' 45 '3 SE 

, 50 SI SE 

; i^ 35 NE 
|, 16 41 SE 
. 56 17 NE 
I S7 "tNE 

r 39 58 NW 

i 17 2SW 
' 50 13 NW 
, 31 40 SW 
. 20 37 SW 
I 10 14. SE 
: SO 23 SE 
^43 17 SW 
; 18 38 NE 
; 11 19NW 
t47 '3NE 

; S427NW 

! 34 27 NW 
) 2 12SW 

I S3 S4 SE 

; H49SW 

! 24 41 SW 

) 9 38 SE 
I 26 4J NE 
) S9 i3NW 
I S4 14 SE 

> 19 22 SW 
i 6 6 SE 
[ 42 29 SW 
t 30 52 NW 
t o, J7NW 
) 26 20 SE 

■ 33 ' NE 

i 3z S7 SE 

30 S2 SE 



,49211 1 
491" » J 
79943 ' 
"79937 
9^575 



C9676 ■ 
09676 

^'3453' 
3453. 
93S3 
9381 , 

173531 
7353I- 
89052 
89050 
735" 

172S13; 
53H 

185314, 
26748 

1 16747 
21154 
21148 
96984 
96990 
2s88;7 

115884 j 

144794" 
144799 
'47833 
147839 I 

9991 

9991 
188765 
188760 
180456' 
1S0458 

260324 

.780 

72780^ 



Feet. 

130198 E 

4921 1 E 

179940 E 

92572 E 

!03i99 E 

109676 E 

»»34S3 E 

29382 E 

73531 E 

1S9051 E 



13840 
23833 
3117s 
3.178 

30110 

46426 
46427 
70916 
70918 
95184 
95187 
29627 
29618 



172512 


E 


66194 
66191 


185324 


E 


59619 
59621 


126747 


E 


57127 
578.7 


121151 


E 


52743 


96987 


E 


46288 
46299 


.25884 


E 


70617 
70619 


144796 


E 


48798 
48798 


147836 


E 


68360 
68,57 


99912 


E 


67262 
67261 


188762 


E 


68286 
68292 


180457 


E 


126613 


260323 


E 


113906 
1.3904 


272780 


£ 


121.12 



Feet. 

33719 N 

23839 N 

31176 N 

30109 N 

46426 N 

70917 N 

95185 N 

29627 N 

106123 N 

.03278 N 

66192 N 

S9620 N 

57822 N 

52740 N 

46^93 N 

7061a N ■ 

43798 N 

63358 N 

67261 N 

68289 N 

1 2661 2 N 

113905 N 

121111 N 



■ Great fiurghstead, by mistike, io the fonoer pait of tbis Surrey. 
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1^9 






DUtiocc 
from pet* 
pradiculir. 



Frinlon • 
Steeple 
Great Clack- 
Steeple 

Friritoii Signal 
Staff 

Walton Tower 
Cupola, Lan- 
guard Fort 
Ardleigh 

Frating 

Thorriiigton 

Steeple 
ICirby Steeple 

Brantham 

Steeple 
Harwich 

Steeple 

Little Oakley 
Bawdsey 

Steeple 
Harkstead 

Steeple 
Arwarion 

Steeple 
BradAeld 

Steeple 
Oriord Steepli 
Nacton Steeple 

Capel Steeple 

Great Horks- 
ley Steeple 



78 10 

60 31 



Feet. 
liSW J7S99I 
10 S£ 27 $992 

-sw 261921 ■ 

S£ 161921 
Sli 285637 ' 
SE 285639 
SE 291358 
Np 291359 
N£ 298242 
M« 198243 
"t7z6 
1726; 



7 +8 
83 19 

S> 19 29.,^ 

48 56 56 NE 

57 



NW 



2NE 



SE 



7 .6 
84 
'3 

74 38 
4° 3S 
S8 39 



16 44SW 



- 23"3'3 
IE 2J1313 



_ jW 
24 SE 

47 SW 
NW 
SW 



46 24 
66 51 



64 37 
I 16 
ii 43 
'Z 34 
6 32 

63 18 



*393»3 I 

239324 I 

376355 I 

276353 ; 

M21S3 I 
a*"55 ! 
190907 
190911^ 

*7+47S 1 
274474 J 
- 19614 . 
19625 



Mot 

Steeple 
Holies ley 

Steeple 
Shottitham 

Sreeple 
Pelixstow S>] 

nal Staff 



56 '■ 
82 '8 
41 38 
81 14 
3» 17 
16 4S 
^4 33 



3 NE 

47 SE 

13NW: 

59 SW 

28 NE 

S7 SE 31 

45 NW i - 

15 SW 

8NW: 
38 SE 
38 SE 
12 SW 
53 NE 
43 NE ,__ 

7NW2771 
17 SE ■■ 
59NW*jjyo,. 
43 NE 233988 

' '+K,^ '95997 
I 14 NL 195997 
. 46NW 174,96: 
14SW 174194 I 
17 SE 322158, 

33 NE 322258 
7 i>E 3.1711 

SjNE 311729 
+7 SE 3J9444 

34 NE 3':9444 



319025 
' 369208 , 
169209 I 
177899 , 
177905 I 
»S*SS2 I 

2525501 
345336 1 

34S349 ! 



Feet. 
275991 
261921 
285638 
9>3S8 
98142 
;2j7i6 
3i3'3 
393'3 
76354 
241254 
290909 
7+474 
319614 
269108 
77901 
5*SS' 
34S34* 
2771 IS 
33986 
195997 
'7+'9S 
322258 
jii7ao 
309441- 



Feet. 

1 30375 N 

111481 N 

134068 N 

143661 N 

170909 N 

165167 N 

141414 N 

138809 K 

139146 N 

1799s 1 N 

173197 N . 

16015; N 

197217 N 

1S1769 N 

i80S47 N 

168531 N 

13S881 N 

[ 196998 N 

I 193468 N 

\ 175309 N 

I 176230 N 

i 210953 N 

\ 211477 N 

[ 181101 N 



• Finton, by mistake, in the former part of this Surrey. 



An Atxaunt of the Measurement 



peodiciUar. 



Meu. 



Woodbridgc - 
t)o»er Court 

Woodbridgc 
Dover Coart 
Rushmc-re 
Dover Court - 
Aushmere - 
Dover Court 

Cap«l Steeple 

Stoke 

Stoke - 

Lavenham 

Stoke - 

Bildeston 

Naughton - 

Lavenham • 

Naughron 

LaTcnham - 

Stoke 

Lavenhain - 

Stoke 

Newton 

fiulmer 

Glemiford - 

Glenuford 

Larenham - 

Bulmer 

Larenham 

LaTcnhani 

Toppnfield 

Lavenham - 

Bulmer 

Naugiiion 

Stoke 

Stoke 

St.Mary's,Colch, 

St.Mary'( - 

Great Tcy - 

Danbu^ 

Great Tey - 

Braxted 

Great Tey - 

Great Tey - 

Kelrerdon - 

Great Tey - 

Kelverdoa - 



Bawasey Sig 

nal Staff 
Rendlesham 

Stcfple 
Kesgntve 

Steeple 
Waldriiigfidd 

Stci-ple 
Whertiteid 

Hiniletham 

Steeple 
Bildestone 

Steeple 
Aldham 

Steeple 
Hadleigh 

Steeple 
Lindscy 

Steeple- 
New ion 

Steeple 
Grotton 

Steeple 
Waldingfidd 

Steeple 
Acton Steeple 
Beauchamp 
Ch. St. Paul"! 
Hedingham 

Casile 
Ridgewell 

Steeple 
Langham 

Steeple 
Earles Cotnc 

Steeple 
West Bergholi 

Steeple 
Braxted 

Steeple 
Kdverdon 

Steeple 
Mesung 

Steeple 
Bast Thorp 



,6 s8 
>9 +* ' 



3 26 
1 2+ 



43 

+' 

♦7 

37 - 
^SW 



6 7 +lNW 
SE 
„ ,.,NE 
76 as 37 SE 
1? S 



49 
■7 

50 NL 
o SE 



NE 



t7 'S 
I 12 

S8 i; 
♦9 4» 
56 15 
1 25 
3 *9 
H H 
«S 45 
5i 39 
58 26 
!9 48 
S 

ji so 
is 43 
fS 'O 
70 o 
S627 
*4 " 



Feet. 
SE Ji87S> 
NE ji87sr 
NW 313767 
MB 3137SS 
Z781+S 
178146 
198893 
198900 
158996 
I^S899J 
.^ 235016 
IB 235019 
'" 202169 
10Z168 
19654 
.19654 
214492 
214639 
199105 
199249 
179897 
179897 
193001 
193001 
177687 
'77693 

171296 
140480 
140476 
136127 
136129 



18 30 NE 
20 SB 
40 SE 
30 SE 
SoSW 
10 SE 
SoNW 
40 SE 
SONW 
10 NE 
10 NE 



3S SE 
35 SW 
loNW 
2oSW 
20 SW 
30 SE 
10 SW 
50 NW 



121113 
121214 

16690 



3 >6 
' 3» 
^7 S3 
z 21 
36 25 
»3 49 
^3 57 



7SE 
14 SW 
26 NW 
4»NW 
58 NE 
4SNE 

SSW .„. 
29 NR 157 
29 SW 157 
21 SE •-" 

29 NE i/vy 

41 SE 1756: 
29 NE i;*-* 



'5947 
'5947' 
189552 
189554 
[55021 
55022 
-1104 
'104 I 
. '3°' " 
170302 
175627 , 
1 75627 J 



Feet. 

3187S7 
3 > 3761 
7814s 
198901 

«S'»995 

»3S<"7 
02168 
'9^54 

114565 

199177 

179897 
gjoot 
77690 
7 '295 

140478 
36128 
2111J 
16610 

>S947< 
89553 
55021 

157104 
70301 

175627 



Feet. 
191712] 
191716! 
2390613 

39055! 
216905 i 
6903] 
1282 j 
111182] 
200845 ' 
200843 ] 
210623 J 
2ic6i8] 

3°'47 t 
230147 ( 

'♦079 I 
14081 j 
207881 J 
207766) 
216365 ■> 
216151 3 
104850] 
204850 J 
205823 I 
.5823 I 
3569 ( 
2135113 
8047/ 
218047 i 
3'37t 
2i3i34» 
188492 ( 
188492 J 
"5317. 
105316 
179186 
179069 
164565 
164565 , 
'61393 
161393. 
120989 
IZ0988 
131184 
131186 
■31010 
132009 
140237 
140236 



Feet 

191714 N 
239058 N 

16904 N 

112gl N 
200844 N 
210620 N 
230147 N 

14080 N 
107823 N 
216308 N 
104S50 N 
20583} N 
213540 N 
218047 N 
1131J5 M 
188491 M 
105316 N 
i79"7 N 
N 
'393 N 
120988 N 
'31185 N 
132009 N 
140236 N 



164565 
161 



tj an Arc of the Meridian. 




Tipir« 

Dan bury - 

Tiptree 

Danbury 

Pleshey - 

Danbury 

Pieshey 

FeUtead 

Pkshcy 

Danbury 

Pleshey 

Danbury • 

Pleshey 
Gallywood 
Pleshey 
Gallywood 
Pleih^ 
Frieming 
South weald 
South weald • 
Epping Mill 
South we aid • 
TKeydon Mount 
South weald 
Theydon Mount 
Theydon Mount 
Theydon Garnon 

Sercrndroog 
High beech • 
Southweald 
Highbeech - 
Nasing 
Berkhamp stead 

Gazebo - 
Huntsdon 
Nasing 
Danbury 
Hatfield Oak 
Dxnbuty 
Fetttmi - 
Hatfield Oak 
fierkhampsCead 

Gazebo - 
Hatfield 0.ik 
Nasing 



1^ 



An Accmnt of the Mxisuttmint 



NtMM •! lutiau. 






from ptr- 
peodicular 



Allrary 
Hen ham 
Stan stead Mount- 
litchet Steeple 
Henham 



Henliatn 
Albury 
Rickling 
Elmdon • 
Baliham 
Blmdoo 
Shndy Cmnpi 
Baliham 



Bishop Stort- 
Tord Steeple 
Farnham 
Steeple 
Stamtead 
Mountfitchet 
Steeple 

Meesdon Mill 
Newport 

Steeple 
SbudjrCamps* 
Ashdon 

Steeple 



. zg 34 SE 
> ai 56 SW 

I 27 59 NW 
I 37 6 SW 

|. 18 37 SE 
13+ 6 SW 
I ao 30 NW 
6 40NW 
SO 8NE 
; I 52 SE 
: 17 so SE 
. S7 +0 NE 
; 23 10 SW 
; 49 30 SW 



Feet. 
3S9J+1 
559*5 i 



47S3« 
+75 «a . 
191S8 
19167 
48409 
48407 , 

8311$ 

82114 
68848 ' 
68848 



Feet. 

35929 E 

J4+»S E 

47526 E 

1916a E 

48408 £ 

82114 £ 

68848 £ 



Feet. Feet. 



1547*3 N 



1522941 
152285 i 
i8At79 ) 
18048U j 
185013) 
185007 f 
21781+ ; 
217813 i 
2ot(>6i ^ 
208659 i 



152289 N 
18048] N 
185010 N 
217818 N 
ao866s N 



Bearings 'of the principal Stations of the western Parts of Kent, (^c. €^t. 



Frant 


scvenoaks 


19 30 SjNW 


BotleyHiU - 


Mill 


76 z. 7 SE 


Frant - 


Chiddingstonc 


41 38 3 NW 


Scvenoaks Mill 


Steeple 


21 3« 57 SW 


Frant 
Chiddingstonc 


Mount Sion 


6 35 46NW 
40 38 14 NE 


Frant 


East Peckban. 


24 SI 44 NE 


Mount Sion 


Steeple 


81 45 16 Sb 


East Peckham 


Tudeley 


J2- 3 44SW 
34 31 16 SE 


Mount Sion 


Steeple 


Sevenojks - 


Seal Chart 


6s 31 5 NE 


Bolley Hill 




87 13 55 SE 


Sevenoaki 


Tunbridge 


47 49 S 5 ^i- 


Seal Chart ■ 


Steeple 


8 4« SS SE 


SeilOiart 
Scvenoaks . 


Otford Mounr 


j6 37 s;NV\ 
10 42 5 NE 




Station, Well 


68 30 7 bL 


Severndroog 


Hill 


35 4S 47 SE 


Well Hai - 


Crayforf 


9 '4 45 ^l- 




Steeple 


80 JO- 1 SE 


Cmyfbrd - 
Well Hill - 


Ash Steeple 


nil nil 


Gad's HUl - ' 


Northfleet 


69 4S4NM 


Halstow - 


Steeple 


84 36 sj SW 


Sheppey - 
Frinstead - 


Hem Hill 


48 4S 30 SE 
8o 51 iz Ni'. 


HemHiU - 


Stookbury 


«S 47 30 N» 


Sheppey . , 


■Steeple 


39 3».joSW 


Sheppey - 


Frinstead 


,i 23S4SW 



42963 ? 

4^96. J 

33«S* r 



55693 I 
55090 . 
B7I47 -, 

87'4S \ 
;34''S ( 
734^5 ! 
596;+ i 
596^3 i 
6(7^9 . 
63789 
47103 ( 
47503 ( 
34°9t / 
-H'^93 \ 
40.74 i 
40 '73 \ 



68;t 



68780 5 
7&615 ! 
7&614 \ 
: 202 16 ( 



42961 
33850 
55691 
87146 
734<S5 
59673 
63789 
47503 
34093 
40173 
68780 
76614 
H0216 
4S806 
163132 



83*70? 
83271 y 
1 0641 3 ) 
106394 I 
8^967 ) 
8-957 i 
849',6 , 
a4y6 > J 
.00. 04 ) 
10^805 ( 
7560^ I 
75001 J 
102135 ' 
10213s 1 
59'33 I 
59234 -j 
45635 ( 
45638 ( 
82871 

43740 ( 
43742 1 
12548 ? 

60633 ( 
60633 J 

55379 ( 
55379 



83270 S 

106403 s 

80962 s 

84963 s 

106803 s 

7Sfoi « 

I02I3S S 

59233 $ 

45636 6 

8287 S 

4374' S 

12548 s 

60633 s 

55379 $ . 
698248 S 



* Shady CampSt by mistake, in the former part of this Survey. 



^an Are aj At Miridum. ug 

■ Bearings of the. secondary and inferior Ob/eds, &c. of tbe western 
Parts of Kent. 



' Nunc* of Uttioni. 



from per- 



f rant - 
Sotlcy - 
:Vimnt 
^^iddingstone 

Jrant 
J'rant - 
■Starion near Bid- 
borough Church 
Station near Bid- ' 

borough - 
Mount Sion 
JFrant -^ 
<^hiddingitoae 
XtfeHiU - 
^hiddingstone 
SlounI Sion 
Teckhani - 
Otford Mount 
Seal Chart - 



■WcU HiU - 
Severndioog 

Hay« Coffimon 
Norwood 



Bidborough 

Steeple 
Station ueai 

Bidborough 

Church 
Tree near Kib- 

beu's Cross 
Cowilen 

Steeple 

Leigh Steeple 



Won Hill 



Pambocough 
WdlHill - 
WdlHill ■ 

Norwood 
Sererndroog 
Bromlejr 
Wdl Hill • 
Bromlev 
ScTemdroog 
Cfaiielhurst - 
.fievcrodioog 



.» SI oNW 
S3 II 9 SE 
lo ^ 3 NW 
?o 43 3 SE 
o II SE 
- sS 3«NB 
67 18 3NW 
7« 17 a? SW 



Station, Ide 
Hill 

Steeple 

Hadlow 
Steeple 

Sundrich 
Steeple 

Kelson Com- 
mon Wind- 
mill 

Hayes Com- 
mon Flagstafili 

Addington 
Common 
Flagstaff 

Station, Earn- 
borough 

St. Mary's 
Cray 

Hatstead 
Steeple 

Btomley 
Steeple 

Hayes Steeple 
Lewisham 
Steeple 
New Cross 



IS 18 3NW 
■S 39 S7SW 
31 3. 33NW 
II 16 33NW 
38 26 aySW 
78 s» 33 NW 
16 SE 
« 18 «SW 
♦9 33 SSW 
87 aa SSNW 

86 10 47 NW 

S4 H 45 SE 

Bs 34 47 NW 

S3 IJSW 



47 SE 

14 4« 47 NW 
II 47 47 SB 

15 41 13 N£ 
■S S4+7NW 
31 47 27 SW 
!9 V 3 SE 
Bs I 7 8E 

- 19 as SW 
39 47 SB 
71 33 47 NW 
1948 37 NW 
76 S7 «3SW 



SI 47 S9NW 
88 43 



Feet. 
S478S ) 

Sa6fl7 ) 
32684} 

«3S>3{ 
83518 J 
23647 ! 
■371' J 

49720 

4974» 

19621 

2961 1 ^ 

15562 

■5557 

78053 

78058 , 

29901 J 

29901 

761S 
7614 
6068 
6068 
1 1919 
11906 
12492 
••49". 
26553 
•«S54 
29S36 
«9S3S 
33'H 
3303 
4441 
4453 
33S« 
3354 
949" 
9491 J 



Feet. 

54786 E 

52685 E 

83515 « 

23679 E 

49731 B 

29616 E 

15569 E 

78055 E 

29901 £ 

7614 E 



1I9IS E 
23491 B 
26553 E 
•9535 B 
3303 E 
4447 K 
3353 W 
9490 W 



Feet. 
'35<>3l 
'349' J 
ISoooi 
112991J 

266B7] 
126691 j 



102152 
:0217s 
8515. 
85132 
102848 
102839 
9*775 
9'779 
74241 
74HI 
43868 ) 
43867} 
41903 I 
419=5 J 
43611) 
43606} 

44576 
14577 , 
3-116] 
30116 I 
5«99<>1 
5»990 
■'5741 
26572 ( 

'!'"! 
8096 1 
8097! 
35501 
3550] 



S9NW| 
Edenbridgct by tniatake, in tbe former part of this Sunty. 



Feet. 

113506 S 

111995 S 

116689 s 

121270 \ 

101164 s 

85141 8 

102842 S 

9"777 S 

74141 S 

43867 » 

41904 8 

4]6oS S 

4457« • 

30116 S 

51990 t 

16573 s 

36318 8 

8096 8 

3SS0 S 



i«4 



An Account of the Measurement 



Sevcrndroog 
New Cross - 
tieveriKlroog 
fasUombe Point 
Cray ford - 
Sevcrndroog 
Well Hill - 
Cray ford 
Cray ford 
Ash - - 
Ash - 
Northfleet - 
Aih - - 
North fleet - 
Gads Hill - 
Grave send 
Halstow 
Graves end 
Hal&tbw 
Graveiend - 



seiid 
pey 



Shei 

Gads Hill 

HaUtow 

Gads Hill 

HalsEow 

Gravesend 

Gravesend ■ 

Kalstow 

Shtppey 

Halstow 

Gillingham 

Sheppey 

5 hep pey 

Gads Hill 

Sheppey 

Halstow 

Sheppey 

Halstow 

Shep;iey 

Gad! Hill 

Prinstead 

£heppey • 



Woolwich 
Steeple 
Bexley Stecpli 



50 43 59 

4 59 
■■ 38 



HartleySteeplc 

Ridley Steepit 

Cliff Steeple 
Gravesend 

Steeple 
Chalk Steeple 

Gtnrd Room; 
Lower Hope 
Point 
'lagsiaff, Til- 

Rainham 
Steeple 
Swaiiscombe 

Spire 
SoutliHect 
Steeple 
horn Mill 

Gillingham 

Steeple 
St. James's. 
hie of Grai 

Friend 5 bury 

StL-ei'le 
Star Inn 

Upper Bell Inn 
Upchurch 

Steeple 
Hucking Spire 



.NW 
Nli 

iNW 
SE 

.. „sw 

48 31 SE 
33 isNW 

53 4!SW 
26 13 SE 

57 6NW 

56 5 NE 
16 5sSW 

♦ +5 SB 
32 35 SW 
3 15 NE 

49 7 ^'E 
19 13 sw 
19 ajNW 
45 9^W 

54 H SE 
41 11 NE 
13 26 NE 

58 zBNW 
6 7 NL. 

>. 39 SW 
21 33 SE 
Si 15 SW 

59 24 NW 

19 30 SW 

50 13 SW 
a6 17 SE 
iz S3SW 
54 49 SW 
45 3'SW 

20 3j NE 

57 19NW 
3 j6NW 

10 37 NE 
18 17SW 
43 10 SW 
18 S" SW 
16 oSW 
9.35 SW 
30 36 SE 
S4 35 NW 
37 45 SW 



Feet. 

86 
87 
138SS 
•385 = 
35426 
35435 
15965 
15965 
14059 
54061 
72706 
71716 
73446 
73446 
113741 
"3741 
845 '3 
84518 
9611 1 
96109 
107247 
107247 ' 

86160 
86260 I 
139485' 
'39483 
704*^3 
70464 
73'87 
73187 
98017 
98034 I 

.2a72+; 
128725 
.63871 
163871 
115632 
115631 
128656 
128656 
116532; 
116533 I 
14S260 I 
148240 I 
147823 ( 
147822 J 



'3853 

354^5 
15965 
54060 
72711 
73446 
1 13741 
84517 
96110 
07147 
86260 
139484 
70463 
73'»7 
98025 
128724 
163871 
U5631 
i286s6 
16532 
.48250 
i478i» 



18464' 
18+60 



Feet. 

733* S 

55S6 N 

136S0 S 

3175" s 

13496 s 

36920 s 

46009 s 

5396 s 

12058 8 

1346Z S 

1894 N 

9040 S 

4137* 8 

12879 s 

12234 s 

22584 s 

3i4»6 S 

6209 S 

18991 s 

38221 s 

5344' 5 

36266 S 

66545 « 



of an Arc of the Meridian, 



Hern Hill 

Shcppey 

East Church . 

Sheppey 

Milion 

Shoppey 

Hem Hill - 

Prinsiead - 

Hem Hill - 

Shcjipey 

Sheldwich 

Sheppey 

Hal^tow 

Hadleigh 

Hern Hill - 

Sheppey 



Milton Steeple 
I wade Sicepli 
Witdiling 

Steeple 

heldwich 

Steeple 
Queeiiborouyll 

Steeple 
St. Mary'i 

Sfeeple 
Fevershan 

Steeple 



30 31 NW 
11 36 S£ 

Z7 7SW 
29 46 SW 

54 IX NW 
il 16SW 
23 11 SW 

a 13 SE 
6 30 SW 
la 48 SE 
S3 48 NW 
I 5* 4NW 

55 24 NE 
, 8 17 SE 

56 30 NW 
I 6 8 SE 



1 96669 ' 
9668K 

69440' 
169450 
16570s 
165^00 
70790 ' 
70789 , 
iOa50i 
:oaa8o J 
70108) 
70119 f 
IJS9;8 ( 
3S977i 
104931) 

»°49'iP ) 



Fwt. 
26383 ) 
a63b9 f 
4376' > 
437S4 
a97f-3 1 
19667 J 
75380 t 
75380) 
72667 , 
7.68a \ 
aua+Z 
»"J3J 



S-368J 



Latitudes and Longitudes of the preceding Stations and Objects, 
referred to the Meridian of Greenwich. 



Ninei of •tslmai. 


i..,.a... 


L<.„,..a„. 




NinciarMiiioDi. 


L..iiud«. 


Longiiudo. 


Highbeech . 


p 39 42.5 


a 8,3 E 


Tiptree - - 


5' 47 ^.i 


3 4' '7.8 E 


Station, Hamp- 








TUlingham - 


ji 4' S*'7 


3 S» Si.9 E 


slead 


i' 33 S3'4 


10 aa.oW 




Peldon 


St S** S«'3 


^ 53 ".4 E 


New Station, 








Flagsiaff.St.Osyth 






Wroiham - 


51 18 55,5 


18 49.a E 




Priory 


J' 47 57-9 


I 4 25.7 E 


Station, Graves- 








Great Tey - 


S' S3 53-2 


44 49,9 E 


end 


51 i& 5.9 


12 15,6 E 




Stolce 


SI 59 20.4 


S3 2a.6 S 


Langdon Hill 


SI 33 '2.5 


JJ 22,1 P- 




Thorp 


5' 51 *3.2 


1 9 38,3 E 


Hadleigh - 


51 32 52.5 


35 7,4 E 




Little flentlcy 


5' S» S&.J 


I 4 49-7 B 


Hal^tow - . 


5' 27 20.3 


° 33 50-7 E 




Dover Court 


5' 55 59-' 


1 15 6,1 E 


Gads Hill 


; ■ ^4 43- 


27 40.a E 




St. Mary's. Col- 






Sheppey - 


SI 24 Z3'» 


46 M,5 E 




chester 


5' S3 '7.7 


" S3 33-7 E 


Raylcigh 


51 35 '7-0 


36 29.2 E 




West Mersea 


ji 46 29.8 


54 33.3 E 


Prittlewell - 


5' 3^ 5b.2 


42 I6,: E 




Little Bromley 


51 54 43-4 


39 16,8 E 


Cancwdon - 


5' 37 3-4 


46 is,s E 




TatiingstoJie 


SI 59 39-4 


41 55.5 E 


Staff, SheerDCss 


51 11 21,6 


44 25.7 E 




Rushmere 


S* 4 7.3 
51 50 2,2 


1 fi 0.8 £ 


Danbury 


51 41 59.3 


34 a6.o E 




Falkenham - 


I 10 4,« E 
I t8 36,8 E 


Frierning 


51 40 32,5 


aa 7,0 E 




Woodbridse - 


5a 5 34.6 


Purfleet Cliff - 


51 28 59,4 


14 9.9 E 




But)*y ■ - 


S» i S3'7 


I 27 39>8 E 


South Ei,d . 


SI 3* 4-4 


4a 15.5 E 




Otiord Light 






Staff, Shoebury- 








House . 


51 5 o,t 


1 34 13.6 E 


neis 


S' 31 19-' 


47 12,6 E 




Otley 


52 8 S4-1 


I '3 M B 



I9« 



An AaouiU of the Mtasvrement 



Nimei of imionj. 


Liumdei. 


LdOEiladch 


N«ii« of iHtion.. 


LiiLtudei. 


LoDgitudei. 


Henl<7 - - 


S' 7 a. 9 


I 8 57,2 E 


Flagstaff.EastTil. 


• ' • 


" ' ' 


Copaock 


Si 1 51.9 


- S -3.^ E 


bury 


S' 17 36.0 


25 49.2 E 


Naughlon 


5^ 6 3-S 


s6 S6,7 E 


Fobbing Steeple 


ji 1' 39.8 


zi 30,7 B 


Twiiiiicad - 


51 S9 4S.4 


4' 47.2 E 


rhundersky - 


5' 3+ 7-4 


34 '3.9 8 




;s 6 19,1 


47 27.0 E 


Leigh - . 


51 3* »8.7 


39 II.6 B 


Bulmer ■- - ■ 


S2 1 4''S 


41 8.6 E 


Little Wakerii.g 


ji 33 38.0 


47 18,3 B 


Glemtfard - 


51 6 8,8 


40 36,4 E 


Bank Flagstaff 
F(.ulnes5 Chapel 


SI 33 »^o 


JO 37,s B 


ToppcsfieW - 


52 18,1 


1% 4." E 


5" 36 S'7 


S3 «8.i B 


Gallywood Com- 






Tillinghain 






mon 


SI 41 SI.8 


27 47.7 E 


Grange Signal 






Pleshey 


J I 48 8.0 


xt, 40,8 E 


Staff - 


SI 40 ("^ 


sj IS.2 


High Easter - 


SI 48 26,9 


20 s6,i E 


Flagstaff, Brad- 






Hatiield Oak 


S' 49 3S'S 


14 37,4 E 


wdl l-oint - 


SI 44 S-o 


s6 i9'8 B 


B?auchamp Roil- 






Brtghtlingsi.-a 


S" 49 4=.3 


I j9,s E 


ing 


51 4S 48,9 


17 8,8 E 


roiishuni Majar 


SI 45 S7-2 


41 4y.s E 


Thaxted 


!' 57 '3-' 


20 32,7 E 


Tolesbury 


S' 4S ^1'^ 


49 S4>9 K 


SouthweaJd - 


i' 37 '7.4 


16 8.1 li 


Althoru 


51 39 23,8 


45 »6.8 B 


Brenlwood 


SI 37 11.8 


IS g.s E 


Buraham 


SI 38 17.7 


4S 48,1 E 


Nl-w Station, 






Rettenden - 


SI 38 s.* 


33 !Z.4 E 


Highbeech - 


51 39 4».9 


02 1,1 E 


Runwell 


5' 37 15-61° 3' 53-+ E 


Epping Mill 


S" 4' H.3 


S43.8B 


GrcHi Burstead 
East Hanningfield 


SI 36 13.6 


2S 31.^ E 


Bei k ha mp stead 


SI 40 "'4 


33 io,2 E 


Gazebo 


SI 45 »3.o 


7 13.3 E 


Hockley - 


s' 36 34.9 


38 6.3 E 


Henham on the 






Stow, St. Mary's 


S' 39 47>4 


38 S7.I B 


Mount 


S» S<5 1.7 


14 4s,7 E 


Stock Steeple - 


51 39 40.0 


25 19,3 E 


Thorlcy 


SI so S3>8 


8 53.1 E 


Southminster 


51 39 4^-7 


49 44,0 E 


Elmdon - 


!^ I 7-3 


8 3.8 E 


Layer Marney 


S' 49 13.7 


47 42,6 E 


Rickling - 


S< 57 40.3 


10 si.i E 


St. Osyth Point 






Albury - - 


S' 54 8,1 


5 ,2,J E 

ig 9.6 E 


Signal Maff - 


51 47 3.0 


1 8 46,5 E 


fialiham 


5* 7 S^'i 


Great Clackton 






Babraham Mount 


S' 3« 38.S 


i\ {..^ E 


Signal Staff 


SI 48 iz.i 


. 12 5.9 E 


Triplow 


S2 6 s.o 


6 11,3 E 


Frintor, Steeple 


SI 30 26,8 


I 12 28,4 E 


Bornchurch . 


S» 33 37-3 


13 36,1 E 


Flagstaff, Frinton 


SI SO 17.8 


I IS 33-4 E 


Barking . 


5« 3» 7<S 


436.sE 


Waltoa Tower 


51 S' S>'* 


1 17 6.8 E 


Westham 


SI 3" '0'6 


3S.7 E 


Cupola, Languard 






ChigweU - - 


51 37 17,1 


4 53,4 E 


Fori 


SI S6 18.5 


1 19 3.9 E 


BiUcricay - 


SI 37 3^.5 


2S 6.S E 


Ardleigh 


SI SS 34-3 


I S9 i-S B 


Public House 


51 30 S^'i 


s S9.6 E 


Prating 


S' S' 38.^ 


1 1 12.8 E 


Rainham 


S' 3" S'7 


11 29,0 E 


Tliorrington - 


SI SI 10.0 


I J 19.4 E 


Bclvidere 


SI 29 I '-7 


9 5s,3 E 


Kirh, . - 


51 5' 9'3 


I 13 7-4 E 


Valence Tree 


SI 33 S9'6 


8 14,2 E 


Brantham 


SI S7 sM 


■ 4 iS-S E 


Cold Harbour 


Si *9 '6.S 


II 19,3 E 


Harwich • 


S' 56 43-3 


. .7 7.8 E 


Chadwell 


51 28 S3-4 


12 10,9 E 


Little Oakley 


SI S+ 37'3 


I 12 42,9 E 


We« Tilbury 


SI 28 .6.1 


23 27,7 E 


Bawdsey 


S2 038.8 


I 24 S2,t E 


Grey» Steeple 


SI »9 ''7 


IS 30 E 


Harkstead 


SI s8 ao.i 


I II 25,2 E 


■West Thurrock 


SI 28 20,O 


17 34,2 E 


Arwarton 


S" 57 S«6 


I 13 41.9 E 


Morttifleet 


SI 16 34-6 


20 S.4 a 


Bradiield - 


SI S6 *.^ 


1 6 ;6,s E 


Horndon . 


SI 3' »S'7 


24 17.8 B 

! 


Orfotd 



S2 5 40.9 


1 ji s+,2 £ 



^ 


of an Arc of the Meridian. 


1«7 


H ^')■n» of >ii>>°>»- 


Uiitudc. 


Longiludc.. 




N>ma oFMM'on.. 


Liiitiidci. 


LongUudct. 


Nacton 


SI o 34,; 


I 13 34.6 E 


Cupola at Wood- 


" ■' ' 




Capel 


51 lo.b 


1 a 6,9 E 




ford 


SI 36 afi.S 


1 ia.3 E 


Great Horksley 


S' S7 '6.S 


S< SM.4 E 




Ruint near llford 


S" 34 '7-3 


3 30,7 E 


Mount Bures - 


SI S7 »7-*i 


046 i,,7E 




Hunsdon 


^i 47 40-8 


3 33,3 E 


Holkiley 


s* ^ 48.7 


1 as 38.4 E 




Brox bourn 


SI 44 30-* 


47.8 E 


ShoNiiliam 


52 3 S-i 


1 2a jo,8 e 




Harlow 


51 46 S4>4 


s 3lt,4 E 


Felinlow Staff 


Ji 57 S&.9 


1 21 S'l ^ 




SabridgeiTorth 


SI 48 4*.S 


9 14^ a 


Bawdsey Sigiul 








ti.ihop otortfbrd 


S' S» >3'4 


9 jC>,S E 


Staff 


51 S9 39'B 


I 24 36,6 E 




Stanttead Mount- 






^ Rendle^ham - 


51 7 7;.2 


' H 3'.S E 




fifchet 


51 S3 4=''» 


12 3S,i E 


K Kesgraye - 


S^ 7 '4 9 


1 1+ ^-' E 




r arnitani * 


SI S4 4-4 


9 7,0 E 


■ Wddrmgfielcl ^ 


SI 56 S6.' 


I 19 ab,o E 




Windmill, Men- 






■ Whemtead ■ 


Si 1 19,6 


1 8 47,1 E 




don 


51 S8 '8.5 


s 4'9 E 


■ Hintlesham • 


Sz I sy.4 


1 » *7.3 K 




Newport 


3' S9 a-S 


13 so,6 £ 


■ Bitdcjtonc ■ 


SJ 1 S'^.S 


S3 40.0 E 




Shudy Camps 


S* 4 M.» 


21 49,9 E 


■ Aldham 


S* S 3S.J 


58 13,1 E 




Ashdon 


S* 2 i4'7 


18 17.6 £ 


■ Madttrigh 


!' ^ 34! 


S7 0.7 E 








■ Lindscy 


S^ 5 40*S 


sa S8.9 E 








Newton 
Grotron 


SI a 9.1 

SI a 23,6 


47 47.4 E 
3a ii,. E 




West Parts of Kent. 


WaldingReld ■ 


S> 3 3S'' 


47 13.7 E 








Acton 


S» 3 3»'* 


4S 31.7 E 




Windmill. Sevcn- 






Bnuchamp - 


S» 3 34-4 


37 ao,i E 




o^s 


5. .4 js.s 


1 1 ia,9 E 


Hedingham 








Chid clings tone 


SI 11 10,6 


8 49,6 B 


Casllc 


S" S9 3S'6 


36 7.6 E 




Station. Mount 






■ Rtdgewdl ■ 


Sa 1 1S.8 


3a i-'.i E 




Sion 


SI 15 ib.8 


14 31,6 £ ^^^^^^m 


^m Lau^liam 


SI S7 S'-f" 


S7 ^8,1 E 




East Peckham 


SI 14 40-1 


B ^^^m 


■ Earlcs Coliie 


S' Si 34'» 


42 13.6 E 




I'udeley - 


SI 11 6,c 


19 9,4 ^^^^^H 


M West Bcrgholl 


51 S5 °-> 


so 13.3 E 




Seal Chart . 


SI 16 i].6 


° >5 3S'i B ^^^^H 


Brujtted 


5' 4« iS-S 


40 s3.4 E 




funbridge 


51 li S'." 


17 ^^^^H 


Kelvvifon 


5' S=» S>5 


41 33,0 E 




Orlord Mount 


SI 18 5S.3 


i> IS,] E ^^^^H 


M«si„g - 


SI so ii.S 


4^ a.s E 




Well Hill 


St ai g.8 


° ' ii.i B ^^^H 


East Thorp 


S' S' 33-* 


46 2&.4 E 




Craylord 


SI 17 17.8 


E ^^^H 


Witham 


St 53 34,4 


38 6,1 E 




Ash - 


51 31 16.9 


18 E ^^^^^H 


Tarling 


SI 4B 13,0 


34 ".7 E 




Sid borough - 


S' 10 0.3 


14 E ^^^^H 


Will i.igalc Spain 


SI 44 J 1.6 


18 40,0 E 




Station near Bid- 




^^^M 


Brain tm - 


S< S2 33.7 


3* S7-S E 




borough Church 


SI 10 4.0 


° I] H.) B ^^^^1 


Pelstpad 


S' S' '3'3 


as S9,a E 




Tree near Kib- 






Great Leigh - 


SI 4" 4'.8 


31 7,8 E 




beii's Cross 


SI 7 48,8 


11 ^^^^^H 


Grejt Bad do w 


SI 4a SS-8 


30 7,a E 




Cowden steeple 


51 7 34'^ 


° 6 E ^^^H 


CliclmsJonl - 


SI 44 5,8 


18 19,7 E 




Leigh Steeple - 

id<:Hili 


Si M Si.8 


B ^^^M 


Whittle 


SI 43 43.4 


as 39-6 E 




SI 14 40.3 


7 4J'9 E ^^H 


Roxwell . 


S' 4S »-J 


aa S7.7 E 




EatDtibridge ■ 


51 10 6.0 


° 4 3'3 B ^^H 


White Roding 


SI 47 48.* 


IS S0.8 E 




Hudlow 


i" '3 *3-4 


10 21,) E ^^H 


Doddinghurst 


SI 40 i.8 


17 49.4 E 




Siindrich 


SI 16 27.7 


^^^H 


Theydoii Mount 


SI 40 '8.0 


9 J. . E 




Windmill, Reison 




^^^H 


Navfstock Mill 


S" 38 S*.:: 


IS SS.8 E 




Cotninoii - 


S' " ^7.1 


I ^^^^H 


Thejdon Garnon 


51 40 13,6 


7 44.1 E 




Hayes Common 




^^^^1 


Havering 


5. 36 S8.7 


11 &.I E 


1 


FUgitaff . 

1 . 


S» «i 46.9 


- ' «rJ« ^^^B 
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An Account of the Measurement, (^c. 



Namei of ttationj. 



Addington Com- 
mon Flagstaff . 5 1 
Famboroagh 5 1 
St. Mary's Cray 5 1 
Halstead * 5 1 
Bromley • 51 
Hayes - - 5' 
Lewisham •> 51 
Station,New Cross 5 1 
Eastcombe Point 51 
Woolwich • 51 
Bexley - . 51 
Charlton Farm 5 1 
Dartfbrd Brent 

Mill . 51 

Hartley • 51 

Ridley • 51 

Cliff Steeple - 5 1 
Gravesend Steeple 5 1 
Chalk Steeple 5 1 
Guard Room, 
Lower Hope 
Point « $1 

Flagstaff, Tilbury 
Fort • 51 



Latitudcf* 



zi ao'J 


21 20,4 


33 4*>9 


«9 57*3 


24 17,8 


" 4i>3 


27 20^2 


28 5,1 


29 52,2 


«9 34*6 


26 24,8 


23 27,0 


26 26,1 


22 34,5 


21 4,9 


»7 43»i 


*7 39-* 


*S 3S'4 



Longitndtt. 



18 ss,3 
«7 «.» 






3 


6,6 £ 





5 


53*2 


E 





6 


57*3 


E 





7 43*6 E 








51*9 


E 





I 


9*8 


£ 








52*7 


W 





2 


29,3 


W 








J*3 


E 





3 


38*2 


E 





9 


«7*3 


E 





4 


10,9 


E 





«4 


io,s 


E 





»9 


*'3 


E 





J9 


13*3 


E 





29 50,2 


E 





22 


9^7 


E 





as 


I US 


E 





28 


8,6 E 





22 


374 


£ 



Namci of lUtions. 



Rainham . • 
Southfieet 
Shorn Mill - 
Gillingham 
St. James's, Isle 

Grain 
Friendsbury 
Star Inn 
Upper Bell Inn 
Upchurch • 
iBobbing 
Frinstead 
Hern Hill - 
Stockbury 
Hucking 
East Church • 
Milton 
Iwade 
Witchling 
Sheldwich 
Queenborough 
St. Mary's 
Feversham • 



of 



Latitudes. 



// 



I 



51 

5« 
51 
51 

5» 
51 
5» 
51 
5« 
51 
51 
51 
51 
5« 
5« 
S» 
5« 
S> 
51 
5» 
5« 
S' 



21 46,5 

24 59,4 

H 54*7 

23 27*4 

27 36,9 

25 29,0 

22 i8,s 
19 49,2 

22 36,1 

21 13,6 

17 3*9 

18 28,2 

19 »7*6 
«7 37*6 

24 8,8 
21 20,3 

23 39*5 
16 8,4j 

16 31,6 

as 3*4 
*7 34*4 
>9 a>3 



LoDgitudciw 



o 36 30,7 E 

o 19 10,7 £ 

o 25 41,3 E 

o 37 3,0 £ 



o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 



54 
30 
37 
30 
38 
4^ 
4* 
57 
38 
38 

5« 
44 
43 
4f 
5* 
44 
S3 
53 



6,9 E 

18.4 £ 
1,1 £ 

28,9 £ 

49.2 £ 
34*0 £ 
37*9 E 
34*9 E 
55>3 B 

38.3 E 
31,9 £ 
21,0 E 

H'4 
36,8 

51*4 B 

36.5 S 

40>i £ 
3S-7 Bi 



£ 
£ 




M 
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Mnfcd bj W. Bulmer and Cot 
GkTdaiid-Row, St. JanoM^ 
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